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Abstract

Cordycepsdike fungi are abundantin karst regionsin Guizhou Province, Chinabut
systematic investigations are still lacking. In this study, species diversity of cordikafmgi in
karst habitats, forest Tiankengregionsand valleg in Guizhou Province, was conducted from
2021 to 2024. Over 700 specimens were collected. Six new germ&raorphspora
Neolecanicillium Nuciformispora Paracorniculantispora RubrumomycesZonggiomycés 51
new species Arachnidicola sinensjsA. zunyiensis Beauveria tiankengensisB. valliensis
Cordyceps miaolingensisC. pupicola C. suiyangensis C. vallis, Dimorphspora sinensjs
Gamszarella araneicolaG. formicag G. pupicola Lecanicillium araneageL. pantatomidage
L. sinense Metarhizium formicag M. pupicola M. sinense Neolecanicillium sinensjs
Nuciformispora araneicola N. sinense N. vallise N. zunyiense Papiliomyces sinensis
Paracorniculantispora sinensiRubrumomyces guizhouendss sinensis Samsoniella araneicola
S fanjingensis S guiyangensisS. houerensisS jiangkouensisS. kaiyangensisS. miaolingensis
S simplicola S suiyangensis S. tongrenensis S wudangensis S zonggii Simplicillium
araneicolg S. bursae S. cantharise S. neoaraneagS. wudangenseS. zunyiensgZarea sinensis
Zonggiomyces araneicqld. sinensi¥ and 4 new combination€lorocillium neolepidopterorum
C. rongjiangenseNuciformispora aranearupParacorniculantispora psalliotgewere introduced.
Our findings demonstradesignificant cryptic diversity of cordycepike fungi across sampled
karst ecosystems (forest§jiankeng and valleys) in Guizhou Province, suggesting similar
unexplored diversity may exist in other karst formations. Notably, all newly described genera in
this study show evolutionary affinities withecanicillium species, underscoring the need for
comprehensive molecular phylogenies to clarify taxonomic relationships within this group
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INTRODUCTION

Cordycepdike fungi, referred toCordycepssensu lato, represent a significant group within
the Phylum Ascomycota which includesmembersfrom the familiesviz. Cordycipitaceag
OphiocordycipitaceaeandPolycephalomycetaceaas well assomespecies fronClavicipitaceae
(Chen et al. 2024, Li et al. 203, Xiao et al. 2023). China has an abundant diversity of cordyceps
like fungi and is one of the specigsh localities of these fungi (Song et al. 2004, 2006). Currently,
there are reports of over,0D0 cordycepdike species worldwide, and more than 400 of these
species have been found idifferent collecting sites ofChina (Chen et al. 2020
http://indexfungorum.org/Names/Names.asp, 20 January 2025). Recent studies on the species
diversity of cordycepsike taxa in various protected areas and forest parks across different regions
of China have revealed that these areas possess rich resources and a high diversity of species in
certain locations (Chen et al. 2@1202®, Fanet al. 2020, Zhao et al. 2020, 2021, Zhang et al.
20213).

The karst area, particularly in southwesst China, contains unique, expansive, and
continuously spread ancient forests with a high level of biodiversity. Thésantiacate ecological
environment and unique geographical features offer habitats for numerous organisms, such as fungi
(Ozkan et al. 2010, Su et al. 201P)yeviousresearch indicatethat cordycepdike fungi in karst
regions are highly diverse and plentiful (Zhu et al. 2004, Song et al. 2011). However, research on
the cordycepdike fungi in Guizhou Province was relatively scattered and thus needs systematic
evaluation (Chen et al. 2022a, b, c, 2023, 2024a, b, c, Li et al. 2024, Peng et al. 2023, 2024, Zhang
et al. 2023, Zhou et al. 2022).

A survey on the species diversity of cordycégs fungi in karst areas of Guizhou Province
was conducted from 2021 to 2024. Specimens and strains were collected and isolated. This research
introduces six new genera, fifgne new species, and four new combinations, grounded on a multi
locus phylogeny along with their morphological and ecological traits.

MATERIALS AND METHODS

Specimen collection anddentification

The specimens (i.edead insects and spiders) were collected from the karst habitats (forests,
valleys and Tiankengegiong of Guizhou Province from 2021 to 2024. The samples were placed in
sterile bags, kept separately on an ice,l@nd transported to the laboratofjhe specimens were
kept in the refrigerator at 4°C until they were processed further. The exterior of each arthropod was
initially rinsed with sterile water, sterilized with 75% ethanol fof 3econds, and then rinsed three
times with sterilized watefor surface sterilizationOnce dried on sterilized filter paper, a section of
the synnema, mycelium, or sclerotium was excised from the specimen and positioned on plates
containing potato dextrose agar (PDA) or modified PDA by the addition of 1% w/v peptone
containing 0.1 g/l streptomycin and 0.05 g/l tetracycline (Chen et al. 2019b). Once fungal colonies
appeared on the plated samples, a section of mycelium from the colony's edge was moved to fresh
agar plates and incubated at 25°C for 14 days with-bol2 light and 1zhour dark cycle (Zou
et al. 2010). The holotypes and-igpes were stored at the Institute of Fungus Resources, Guizhou
University, previously known as the Herbarium of Guizhou Agricultural College (code: GZAC),
Guiyang City, Guizhou, China. Facesoffungi and Index Fungerumbersare given as described
in Jayasiri et al. (2015) and Index Fungorum (202&gpectively

The features of the colonies were assessed on PDA cultures kept at 25°C for 14 days, noting
the growth rate, presence of octahedral crystals, and the colors of the colonies on both the surface
and reverse sides. f&w mycelia were taken from the colony and placed in lactophenol cotton blue
or 20% lactic acid solution to examine microscopic features, and the asexual morphological traits
[e.g., conidiophores, phialides or conidiogenous cells, comugan values for length, width, and
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length to width ratio (@) are indicated by T, W™, and Q'] were observed and measured using a
Leica DM4 B microscope.

DNA extraction, polymerase chain reaction (PCR) amplification and nucleotide sequencing

A fungal genomic DNA extraction kit (DP2033, BioTeke Corporation) was employed for
DNA extraction, following the protocol described by Liang et al. (2011). The extracted DNA was
st or e28°C #oit subsequent use. PCR amplification of the target genetic loci was carried out
using the following primer pairs: B5.1F/B3.1R (targeting the intergenic region of the B locus, Bloc)
(Rehner et al. 2006)TS4/ITS5 (amplifying the internal transcribed spacer region, ITS) (White
et al. 1990) LROR/LR5 (targeting the 28S large subunit ribosomal gene, LSU) (Vilgalys & Hester
1990) CRPB1/RPB1Cr (targeting the RNA polymerase Il largest subunit geb®), (Castlebury
et al. 2004) fRPB25F/fRPB27cR (targéng the RNA polymerase Il second largest subunit gene,
rpb2) (Liu et al. 1999)and 983F/2218R (amplifying the translation elongation factor 1 alpha gene,
tekl1U) (Castl ebury et al . 2004) . The ther mal c
on the methodology outlined by Chen et al. (202@fgble 1) The resulting PCR products were
purified and sequenced by Sangon Biotech (Shanghai) Co., Ltd. All newly generated sequences
were deposited into GenBank, and the corresponding accession numbers were obtain@jl (Table

Sequence alignments anghylogenetic analyses

In this study, DNA sequences were edited using DNASEARasergene version 6.0.

Analyses 1: For strains belonging @avicipitaceaeand OphiocordycipitaceaelTS, LSU,
rpbl, rpb2 andtef-1 U sequences wer e retrieved from G
Mongkolsamrit et al. (2020), Custodio & Pereira (2024) and Xiao et al. (2023). Additional
sequences were selected through BLASTn searches.

Analyses 2: Sequences including ITS, LSippl, rpb2 and tefl U, for t he si
Cordycipitaceaewere acquired from GenBank based on Khonsanit et al. (2024). Additional
sequences were chosen using BLASTn searches.

Analyses 3: Sequences of Bloc, IT®bl, rpb2 andtefl U Beauveriastrains were
obtained from GenBank according to Chuang et al. (2024), with additional sequences chosen
through BLASTn searches. MAFFT v.7.037b (Katoh et al. 2019) and MEGAG6 (Tamura et al. 2013)
were used to align and edit all the sequences. SequenceMatrix v.1.7.8 was used to obtain combined
sequences for analysis 1 (dataset 1: ITS, b, rpb2,tef1 U) , anal ysi s 2 (dat
rpbl, rpb2,tefl U) and anal ysi s @Rbl(phateta et (Yai 8Yyacet |
ModelFinder (Kalyaanamoorthy et al. 2017) in PhyloSuite (v1.2.2) software (Zhang et al. 2020)
was used to choose theodel for Bayesian analyses.

Bayesian inference (BI) and maximum likelihood (ML) methods were used to analyze
datasets 1, 2, and 3 for analyses 1, 2, and 3, respectively. To generate phylogenetic trees with
Bayesian probabilities for the combined sequence datasets, a Markov chain Monte Carlo (MCMC)
algorithm was employed using MrBayes v.3.2 for Bl (Ronquist et al. 2012). Ten million
generations were executed using four concurrent Markov chains. Samples of trees were taken every
1,000 generations, or until the process automatically stopped when the average standard deviation
of split frequencies dropped below 0.01. The initial 25% of the trees were removed as the burn
period for each analysis, and the leftover trees were utilized to determine the posterior probabilities
(PP). After completing the analysis, Tracer v.1.5 (Drummond & Rambaut 2007) was used to verify
if each run was above 200, to establish karand confirm that both runs had reached convergence.
Maximum likelihood analyses were performed usingTIREE (version 2.0) as described by
Trifinopoulos et al. (2016), with the model automatically selected based on the Bayesian
Information Criterion.
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Table 1List of primers information in this study

Name Length Direction Sequencg5-0  Optimized PCR References
37 protocols
Bloc B5.1F 21 forward CGACCCGGC 94 °C for 2min; 40  Rehner et
CAACTACTTT cycles at 94 °Gor al. (2006 )
GA 30s, 56 °C
B3.1R 21 reverse GTCTTCCAGT annealing for 30 s,
ACCACTACGC 72 °C for 2min;
C 72 °C extension for
15min.
ITS ITSS5 22 forward GGAAGTAAA 95°Cfor2min 33  White et
AGTCGTAAC cycles at 95°C for 3(C al. (1990 )
AAGG s, 51°C annealing fo
ITS4 20 reverse TCCTCCGCTT 50s, 72°Cor 45 5
ATTGATATGC 72 °C extension for
15min.
LSU LROR 17 forward ACCCGCTGA 94 °Cfa 2min; 33  Vilgalys &
ACTTAAGC cycles at 94°C for 3C Hester(1990
LR5 17 reverse TCCTGAGGG s, 51°C annealing fo
AAACTTCG 1 min, 72°C for 2
min 72 °C
extension for 15min.
rpbl CRPB1 20 forward CAYCCWGGY 94 °C for 2min; 33  Castlebury et
TTYATCAAGA cycles at 94°C for  al. (2004 )
A 30s, 55€ annealing
RPB1C 23 reverse CCNGCDATNT for 30s, 72°Cor
r CRTTRTCCAT 1min; 72 °C
RTA extension for 15min.
rpb2 RPB2 20 forward GACGACCGT 94 °C for 2min; 33 Liu et al.
5F3 GATCACTTTG cycles at 94°C for 3(C (1999
G s, 54°C annealing fo
RPB2 20 reverse CCCATGGCCT 40s, 72°C for 1 min
7Cr2 GTTTGCCCAT 20s72°C
extension for 15min.
tek 983F 23 forward GCYCCYGGH 94 °C for 2min; 33  Castlebury et
10 CAYCGTGAYT cycles at 94°C for 3( al. (2004
TYAT s, 58°C annealing fo
2218R 23 reverse ATGACACCR 1 min20s, 72°C for
ACRGCRACR 1min72°C
GTYTG extension for 15min.

Notei Bloc: intergenic region of the B locu$TS: the rRNA internal transcribed spacer regibB8U: the
nuclear rRNA large subunit genepbl the RNA polymerase Il largest subunit gemgb2 the RNA
polymerase Il second largest subunit geell Lkhe translation elongationfactold gene r egi on
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Table 2 Sequence accession numbers of new taxa and strains in this study.

Species Strain GenBank Accession No.
ITS LSU rpbl rpb2 tef1 U Bloc

Arachnidicola sinensis ZY06511 PV082711 PV082832 PV171173 PV171231

Arachnidicda sinensis ZY06512 PV082712 PV082833 PV171174  PV171232

Arachnidicola zunyiensis ZY060617 PV082713 PV082834 PV171175 PV171233

Arachnidicola zunyiensis ZY06062 PV082714 PV082835 PV171176 PV171234

Beauveria tiankengensis KY072417 PV082715 PV171235 PV171339
Beauveria tiankengensis KY07242 PV082716 PV171236 PV171340
Beauveria valliensis SY09861" PV082717 PV171125 PV171177 PV171237 PV171341
Beauveria valliensis SY09862 PV082718 PV171126 PV171178 PV171238 PV171342
Cordyceps miaolingensis DY051017 PV082719 PV082836 PV171239

Cordyceps miaolingensis DY05102 PV082720 PV082837 PV171240

Cordyceps pupicola SY09561" PV082721 PV082838 PV171127 PV171179 PV171241

Cordyceps pupicola SY09562 PV082722 PV082839 PV171128 PV171180 PV171242

Cordyceps pupicola SY09591 PV082723 PV082840 PV171243

Cordyceps pupicola SY09592 PV082724 PV082841 PV171244

Cordyceps suiyangensis SY09851" PV082725 PV082842 PV171129 PV171181 PV171245

Cordyceps suiyangensis SY09852 PV082726 PV082843 PV171130 PV171182 PV171246

Cordyceps vallis SY09171" PV082727 PV082844 PV171183 PV171247

Cordyceps vallis SY09172 PV082728 PV082845 PV171184  PV171248
Dimorphspora sinensis ZY064517 PV082729 PV082846 PV171185 PV171249
Dimorphspora sinensis ZY06452 PV082730 PV082847 PV171186 PV171250

Gamszarella araneicola DY05611" PV082731 PV082848 PV171131 PV171187 PV171251

Gamszarella araneicola DY05612 PV082732 PV082849 PV171132 PV171188 PV171252

Gamszarella formicae DY09591" PV082733 PV082850 PV171253

Gamszarella formicae DY09592 PV082734 PV082851 PV171254

Gamszarella pupicola WD041117 PV082735 PV082852 PV171255

Gamszarella pupicola WD04112 PV082736 PV082853 PV171256

Keithomyces neogunnii DY05181 PV082807 PV082924 PV171165 PV171221 PV171325

Keithomyces neogunnii DY05182 PVv082808 PV082925 PV171166 PV171222 PV171326

Keithomyces neogunnii DY05841 PV082809 PV082926 PV171327

Keithomyces neogunnii DY05842 PV082810 PV082927 PV171328

2891



Table 2 Continued

Species Strain GenBank Accession No.
ITS LSU rpbl rpb2 tef1 U Bloc

Lecanicillium araneae KY04081" PV082737 PV082854 PV171133 PV171257
Lecanicillium araneae KY04082 PV082738 PV082855 PV171134 PV171258
Lecanicilliumpantatomidae DY451917 PV082739 PV082856 PV171135 PV171189 PV171259
Lecanicillium pantatomidae DY45192 PV082740 PV082857 PV171136 PV171190 PV171260
Lecanicillium sinense DY45361" PV082741 PV082858 PV171137 PV171191 PV171261
Lecanicillium sinense DY45362 PV082742 PV082859 PV171138 PV171192 PV171262
Metarhizium formicae SY09321" PV082703 PV082824 PV171167 PV171223
Metarhizium formicae SY09322 PV082704 PV082825 PV171168 PV171224
Metarhizium pupicola DY053417 PV082705 PV082826 PV171225
Metarhizium pupicola DY05342 PV082706 PV082827 PV171226
Metarhizium sinense SY09731" PV082707 PV082828 PV171121 PV171169 PV171227
Metarhizium sinense SY0972 PV082708 PV082829 PV171122 PV171170 PV171228
Neolecanicillium sinensis DY091351" PV082743 PV082860 PV171263
Neolecanicillium sinensis DY0913% PV082744 PV082861 PV171264
Nuciformispora araneicola XY070117 PV082745 PV082862 PV171265
Nuciformispora araneicola XY07012 PV082746 PV082863 PV171266
Nuciformispora sinense DY052817 PVv082747 PV082864 PV171139 PV171267
Nuciformispora sinense DY05282 PV082748 PV082865 PV171140 PV171268
Nuciformispora vallise DY09691" PV082749 PV082866 PV171141 PV171269
Nuciformispora vallise DY09692 PV082750 PV082867 PV171142 PV171270
Nuciformispora zunyiense SY09221" PV082751 PV082868 PV171143 PV171193 PV171271
Nuciformispora zunyiense SY09222 PV082752 PV082869 PV171144 PV171194 PV171272
Papiliomyces sinensis DY05831" PV082709 PV082830 PV171123 PV171171 PV171229
Papiliomyces sinensis DY05832 PV082710 PV082831 PV171124 PV171172 PV171230
Paracorniculantispora sinensis ZY06251" PV082753 PV082870 PV171145 PV171195 PV171273
Paracorniculantispora sinensis ZY06252 PV082754 PV082871 PV171146 PV171196 PV171274
Purpureocillium aranea KY07231T PV082801 PV082918 PV171319
Purpureocillium aranea KY07232 PV0828Q2 PV082919 PV171320
Purpureocillium lavendulum KY07091 PV082811 PV082928 PV171329
Purpureocillium lavendulum KY07092 PVv082812 PV082929 PV171330
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Table 2 Continued

Species Strain GenBank Accession No.
ITS LSU rpbl rpb2 tef-1 U Bloc

Purpureocillium lavendulum KY07391 PVv082813 PV082930 PV171331
Purpureocillium lavendulum KY07392 PV082814 PV082931 PV171332
Purpureocillium lavendulum KY07411 PV082815 PV082932 PV171333
Purpureocillium lavendulum KY07412 PV082816 PV082933 PV171334
Purpureocillium lavendulum KY072911 PV082817 PV082934 PV171335
Purpureocillium lavendulum KY072912 PVv082818 PV082935 PV171336
Purpureocillium lavendulum KY074121 PV082819 PV082936 PV171337
Purpureocillium lavendulum KY074122 PV082820 PV082937 PV171338
Purpureocillium sinense TR05091" PVv082803 PV082920 PV171321
Purpureocillium sinense TR05092 PV082804 PV082921 PV171322
Purpureocillium tiankengense KY074717 PV082805 PV082922 PV171323
Purpureocillium tiankengense KY07472 PV082806 PV082923 PV171324
Rubrumomyces guizhouensis TR05311" PV0827% PV082872

Rubrumomyces guizhouensis TR05312 PV0827% PV082873

Rubrumomyces sinensis ZY061117 PV0827Y PV082874 PVv171147 PV171275
Rubrumomyces sinensis ZY06112 PV08258 PV082875 PV171148 PV171276
Samsoniella araneicola DY05471" PV08259 PV082876 PV171197 PV171277
Samsoniella araneicola DY05472 PV0827® PV082877 PV171198 PV171278
Samsoniella fanjingensis TR05241" PV08274 PV082878 PV171199 PV171279
Samsoniella fanjingensis TR05242 PV0827@ PV082879 PV171200 PV171280
Samsoniella guiyangensis KY453417 PV08276 PVv082880 PV171201 PV171281
Samsoniella guiyangensis KY45342 PV08276! PV082881 PV171202 PV171282
Samsoniella houerensis KY451417 PV0827&® PV082882 PV171203 PV171283
Samsoniella houerensis KY45142 PV0827® PV082883 PV171204 PV171284
Samsoniella jiangkouensis TR05031" PV0827¢ PV082884 PV171149 PV171205 PV171285
Samsoniella jiangkouensis TR05032 PV0827%68 PV082885 PV171150 PV171206 PV171286
Samsoniella kaiyangensis KY453817 PV08269 PV082886 PV171151 PV171207 PV171287
Samsoniella kaiyangensis KY45382 PV0827D PV082887 PV171152 PV171208 PV171288
Samsoniella miaolingensis DY05811" PV08271 PV082888 PV171153 PV171209 PV171289
Samsoniella miaolingensis DY05812 PV08272 PV082889 PV171154 PV171210 PV171290
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Table 2 Continued

Species Strain GenBank Accession No.
ITS LSU rpbl rpb2 tef1 U Bloc

Samsoniella simplicola DY451217 PV08273 PV082890 PV171155 PV171291
Samsoniella simplicola DY45122 PV08274 PV082891 PV171156 PV171292
Samsoniella suiyangensis Sy09821" PV08275 PV082892 PV171157 PV171211 PV171293
Samsoniella suiyampsis SY09822 PV08276 PV082893 PV171158 PV171212 PV171294
Samsoniella tongrenensis TR05131" PV08277 PV082894 PV171159 PV171213 PV171295
Samsoniella tongrenensis TR05132 PV082778 PV082895 PV171160 PV171214  PV171296
Samsoniella wudangensis WD04121" PV082779 PV082896 PV171297
Samsoniella wudangensis wWD04122 PV08278 PV082897 PV171298
Samsoniella zongqii DY452517 PVvV0827& PV082898 PV171161 PV171215 PV171299
Samsoniella zongqii DY45252 PV0827& PV082899 PV171162 PV171216 PV171300
Simplicillium araneicola DY112517 PV08278 PV082900 PV171301
Simplicillium araneicola DY11252 PV08278 PV082901 PV171302
Simplicillium bursae ZY061217 PV0827% PV082902 PV171303
Simplicillium bursae ZY06122 PV0827% PV082903 PV171304
Simplicillium cantharise ZY064217 PV0827% PV082904 PV171305
Simplicillium cantharise ZY06422 PV082788 PV082905 PV171306
Simplicillium neoaraneae ZY062617 PV082789 PV082906 PV171307
Simplicillium neoaraneae ZY062&2 PV08279 PV082907 PV171308
Simplicillium wudangense WD04131" PV08274 PV082908 PV171163 PV171309
Simplicillium wudangense WD04132 PV08272 PV082909 PV171164 PV171310
Simplicillium zunyiense ZY065817 PV0827% PV082910 PV171311
Simplicillium zunyiense ZY06582 PV0827% PV082911 PV171312
Zarea sinensis ZY066117 PV0827% PV082912 PV171217 PV171313
Zarea sinensis ZY06612 PV0827% PV082913 PV171218 PV171314
Zonggiomyces araneicola ZY091917 PV0827Y PV082914 PV171315
Zonggiomyces araneicola ZY09192 PV082/98 PV082915 PV171316
Zonggiomyces sinensis SY09201" PV082799 PV082916 PV171219 PV171317
Zonggiomyces sinensis SY09202 PV0828M PV082917 PV171220 PV171318

Notes:Ex-type strains are indicated with
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RESULTS

Phylogenetic analyses

Analysis 1. The creation of phylogenetic trees in analysis 1 aimed to determine the
establishment of the new species @lavicipitaceae and Ophiocordycipitaceae(Fig. 1).
Pleurocordyceps aurantiacdY.P. Xiao et al.) Y.H. Wang et al. (MFLUCC #113) and
P. marginaliradians(Y.P. Xiao et al.) Y.H. Wang et al. (MFLU 17582) served as the outgroup
taxa in the study. The dataset includgitaxa and consisted of 3,508 (ITS, 68%U, 782,rpb1,

535 rpb2 742 andef1 U, 810) characters with gaps.

The selected model for ML analysisasv TIM2+F+I1+G4. The final value of the highest
scoring tree was 29,632694, which was obtained from the ML analysis of the dataset. The GTR
model was applied to the dataset with the following parameter estimates: nucleotide frequencies A
=0.2%,C=0.28B,G =0.2B, T = 0.211; relative substitution rates AC = 1.33493, AG = 3.44865,
AT = 1.33493, CG = 1.00000, CT = 7.67654, GT = 1.00000; and a ganstmdution shape
par amet e r86 FodBayesian Inferenge (Bl) analysis, the Higsnodel identified for the
dataset was GTR+F+I+G4. The maximum likelihood (ML) and Bayesian inference (Bl) methods
produced highly concordant phylogenetic trees (Eig.with strong statistical support for most
clades. The majority of genera formed distinct monophyletic graupsnew strains were grouped
into the familiesClavicipitaceaeandOphiocordycipitaceaeln the familyClavicipitaceae the new
strains mainly grouped into the gendfeithomycesSamson et alMetarhizium Sorokin and
PapiliomycesLuangsaard et al. In the familyOphiocordycipitaceaethe new strains mainly
grouped into the genwrurpureocilliumLuangsaard et al.

Analysis 2: Phylogenetic relationships established through analysis 2 supported the
recognition of the newCordycipitaceaespecies (Fig. 2).Purpureocillium lilacinum (Thom)
Luangsaard et al. (CBS 431.87 and CBS 284.36) was used as the outgroup taxon in the analysis.
The dataset included 119 taxa and consisted of 3,607 (ITSL64K 779,rpbl, 529,rpb2, 761
andtet1 U, 892) <characters with gaps.

Maximum likelihood analysis employed the TIM3+F+I+G4 substitution modelding an
optimal tree with a final logikelihood score 0f-64,005.964. The GTR model parameters for
dataset analysis were estimated as follows: nucleotide frequencies (A = 0.237, C = 0.281, G =
0.271, T = 0.212), substitution rate matrix (AC = 1.12913, AG = 2.88655, AT = 1.00000, CG =
1.12913, CT = 6.28813, GT = 1.00000), =and gan
Bayesian inference, wapplied partitioned models: GTR+F+1+G4 for IT@blandtef1 U | oci ,
and SYM+G4 for LSU andpb2. Both ML and Bl approaches produced highly concordant tree
topologies (Fig. 2), with strong nodal support observed across most branches. The majority of
genea formed distinct monophyletic groups in the phylogenetic reconstrudttan.new strains
were grouped into the genekrachnidicola Khons. et al.,BeauveriaVuill., CordycepsFr.,
GamszarellaCrous,LecaniciliumW. Gams & Zare Samsoniellaviongkols. et alZarea Khons.
et al. andSimplicilliumW. Gams & Zare.

Analysis 3: The phylogenetic reconstruction in analysis 3 was performegataate the
taxonomic position of the novel species witBieauveria(Fig. 3) The analysis utilize€ordyceps
cicadae(ARSEF 7260) andC. tenuipefARSEF 4096) as outgroup taxa. The dataset included 40
taxa and consisted of 4,527 (Bloc, 1387, 639,rpbl, 657,rpb2, 984 andet1 U, 919) <char
with gaps.For maximum likelihood analysis, the TIM2+F+G4 substitution nhedes identified as
optimal, yielding a bestcoring tree with a logkelihood value 0of-29,321.489. Parameter
estimates for the GTR model analysis included nucleotide frequencies (A: 0.243, C: 0.287, G:
0.255, T: 0.215), relative substitution rates (A@C84454, AG: 2.86287, AT: 0.84454, CG:
1.00000, CT: 3.69070, GT: 1.00000), and a ga
inference employed partitioned models with HKY+F+G4 for Blaed SYM+G4 for ITSypbl,
rpb2, andtet1 U .IBotle maximumlikelihood and Bayesian inference approaches yielded highly
concordant tree topologies (Fig. 3), with most nodes showing strong statistical support. The
majority of generaformed distinct monophyletic groups in the phylogenetic analysis. Strains
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KY07241, KY07242, SY09861 and SY09862 clustered into two independent clades with high
statistical support (100% ML/1 PRNnd clustered in a clade with high statistical support in ML
analysis (100% ML/1 PP).

100/1__| Shimizuomyces paradoxus EFCC 6564
Shimizuomyces paradoxus EFCC 6279
100/1T Papiliomyces longiclavatus YC20061407
Papiliomyces longiclavatus Y C20061403"
100/1_[ Papiliomyces puniceum BUM 8387
Papiliomyces puniceum BUM 1214
Papiliomyces shibinense GZUHSB130503117
Papiliomyces sinensis DY05832
Papiliomyces sinensis DY058317
Papiliomyces albastromata YHH 2307003
10011 papiliomyces albastromata YHH 23070027

100/1 Purpureomyces pyriformis BCC 85348

100/1 Purpureomyces pyriformis BCC 85074

—,7 Marquandomyces sp. CBS 127132
100/1 | Marquandomyces sinensis CGMCC 3255187

1001 ! Marquandomyces sinensis 2Y22.065
8411 Keithomyces indicus SF-87
100/1 Keithomyces acicularis JCM 33285
Keithomyces acicularis JICM 33284
10071 Keithomyces carneus CBS 239.32
Keithomyces carneus CBS 399.59
Keithomyces echinosporus CGMCC 3.25517
L Keithomyces echinosporus RCEF 41117
Keithomyces neogunnii GZUH SB13050302
Keithomyces neogunnii DY 05182
Keithomyces neogunnii DY 05181
Keithomyces neogunnii GZUH SB13050301"
99/0.94 | Keithomyces neogunnii DY 05842
Keithomyces neogunnii DY 05841
Metarhizium brasiliense ARSEF 2948
AO/I_[ Metarhizium samlanense BCC 17091
Metarhizium samlanense BCC 39752
Metarhizium prachinense BCC 47979
100/1 l Metarhizium ovoidosporum BCC 29223
100/ Metarhizium ovoidosporum BCC 326007
Metarhizium candelabrum BCC 292247
Metarhizium cercopidarum BCC 31660
Metarhizium huainamdangense BCC 32190
100/ Y s erarhizium huainamdangense BCC 442707
9410.96|  —————— Metarhizium album ARSEF 2082
100/1 1 Metarhizium sinense SY09732
Metarhizium sinense SY097317
Metarhizium ellipsoideum BCC 12847
Metarhizium ellipsoideum BCC 492857
Metarhizium dianzhongense KUNCC 108117
1008\ feorarhizium dianzhongense KUNCC 10810
100/1 [ Metarhizium novozealandicum ARSEF 4674
Metarhizium novozealandicum ARSEF 4661
Metarhizium anisopliae CBS 130.71
Metarhizium frigidum ARSEF 4124
Metarhizium flavoviride CBS 125.65

100/1

Papiliomyces sinensis sp. nov.

91/1

99/0.99
75/0.95

72/- |

91/1 10071

98/0.92

98/1 9711 Metarhizium sinense sp. nov.

Clavicipitaceae

Metarhizium argentinense CEP424
Metarhizium blattodeae MY 00896

100/1 Metarhizium culicidarum BCC 2673
Metarhizium culicidarum BCC 7600"
100/L] Metarhizium minus ARSEF 1099
Metarhizium minus ARSEF 2037
Metarhizium biotecense BCC 51813
1001 Metarhizium biotecense BCC 518127
Metarhizium koreanum BCC 27998
Metarhizium koreanum BCC 30455
Metarhizium fusoideum BCC 282467
Metarhizium fusoideum BCC 41242
Metarhizium nornnoi BCC 19364
Metarhizium nornnoi BCC 259487
Metarhizium pupicola DY05342
Metarhizium pupicola DY053417
Metarhizium pemphigi ARSEF 6569
Metarhizium pemphigi ARSEF 7491
Metarhizium formicae SY09322 s .
L ’ 100/ Metarhizium formicae SY093217 Metarhizium formicae sp. nov.

100/1

96/0.72

o Metarhizium pupicola sp. nov.

Figure 1 i Phylogram retrieved from IQTREE of the newesies and related speci@s
ClavicipitaceaeandOphiocordycipitaceaesing the combined dataset of ITS, LS$ph1, rpb2 and

teflU gene regions. The statistical val ues are
and Bl value above 0.70). The triseaooted withPleurocordyceps aurantiacddMFLUCC 17-2113)

andP. marginaliradiangdMFLU 17-1582). Extypes, new strains and new species are indicated by
the superscript ATO and in bold, respectively
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1 1 [ Chlorocillium gueriniae BRIP 72668a
100/1 | Chlorocillium gueriniae BRIP 72680a'
Chlorocillium gueriniae BRIP 72666a

100 Chlorocillium montefioreae BRIP 70299a’
Chlorocillium neorongjiangense DL10302
Chlorocillium neorongjiangense DL10301"
Chlorocillium lepidopterorum SD05361"
Chlorocillium lepidopterorum SD05362
S_[ Chlorocillium neolepidopterorum DL102217 Chlorocillium neolepidopterorum com. nov.
Chlorocillium rongjiangense DL101717
Chlorocillium griseum CBS 387.73T
Chlorocillium sinense KY07182
s ‘ Chlorocillium sinense KY071817
86/0.99| | Chlorocillium araneogenum DY 1018017
Chlorocillium vallense DY 09022
0O Chiorocillium vallense DY 090211
Purpureocillium atypicola CBS 744.73
97/0.98 Purpureocillium takamizusanense NBRC 100742
Purpureocillium takamizusanense NBRC 108982
100/1® Purpureocillium takamizusanense NBRC 110232
100/1 81/- | Purpureocillium lavendulum CBS128678
Purpureocillium lavendulum FMR10376"
Purpureocillium lavendulum KY074121
Purpureocillium lavendulum KY 074122
Purpureocillium lavendulum KY07391
Purpureocillium lavendulum KY 07392
00/1| Purpureocillium lavendulum KY07412
Purpureocillium lavendulum KYO07411
Purpureocillium lavendulum KY 07092
Purpureocillium lavendulum KY07091
Purpureocillium lavendulum KY072912
100 pyrpureocillium lavendulum KY 072911 Ophiocordycipitaceae
Purpureocillium sodanum IBRC-M 301757
100/ Purpureocillium aranea KY07232
Purpureocillium aranea KY072317
Purpureocillium sinense TR05092
Purpureocillium sinense TRO5091"
Purpureocillium lilacinum FMR 8652
Purpureocillium roseum 1OM 325363.2

95/0.99

Chlorocillium neorongjiangense com. nov.

97/1

100/1

76/-

99/1

Purpureocillium aranea sp. nov.

Purpureocillium sinense sp. nov.

94/0.95

Purpureocillium roseum 1OM 325363.1

100/1 [~ Purpureocillium jiang e JX17D04
Purpureocillium jiangxiense JX13B017
Purpureocillium tiankengense KY 07472
Purpureocillium tiankengense KY07471%
79/~ | Purpureocillium lilacinum CBS 284.36"
Purpureocillium zonggii TK042
Purpureocillium zonggii TKO41"

Cordyceps militaris OSC 936237
"—i, oo [ Cordsceps inthanonensis BCC 56302 Cordycipitaceae
10011 &

Cordyceps inthanonensis BCC 558127

Neobaryopsis andensis A.F.25967-2"
10071

Neobaryopsis andensis A.F.25967-1

I: Pleurocordyceps aurantiacus MFLUCC 17-2113"
100/1

Pleurocordyceps marginaliradians MFLU 17-15821

Purpureocillium tiankengense sp. nov.

10011

—
0.02

Figure 17 Continued
Taxonomy
ClavicipitaceaeRogerson, Mycologia 62(5): 9¢@970

Chlorocillium Zare & W. Gams, Mycol. Progr. 15: 1008016

New combinations
Chlorocillium neolepidopterorum(W.H. Chen, Y.F. Han, J.D. Liang & Z.Q. Liang) W.H. Chen,
Y.F. Han & J.D. Liang comb. nov.

Index Fungorummumber 903356 Facesoffungi numbeFEoF 17462

1 Metarhizium lepidopterorumV.H. Chen, Y.F. Han, J.D. Liang & Z.Q. Liang, Phytotaxa
419(2): 192 (2019)

MycoBank No. MB 831960

Type i China, Guizhou Province, Qiandongnan Miao and Dong Autonomous Prefecture,
Rongjiang County (26°01'58.70"N, 108°24'48.06"E), ohepidopteranpupa, 1 October 2018,
W.H. Chen, holotype GZAC DL1022, ¢yxpe GZAC DL10221

Descriptioni See Chen et al. (20&P
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&i—(}mnv{mw h la CGMCC 3.19303T

Gamszarea wallacei CBS 101237
Dimorphspora sinensis ZY06452
Dimorphspora sinensis ZY06451"

Parengyodc album CBS 836.71"
Parengyodontium torokii ¥F111-L10-SW-P17
Parengyodontium torokii CBS 368.72
Parengyodontium americanum CAl1
Parengyodontium americanum AZ2'

A Polysiromomyces araneae BCC 93301"
Engyodontium aranearum CBS 309.85
10071 Pseudogibellula formicarum CBS 433.73
Pseudogibellula formicarum BCC 84257

Niveom,) coronatus Niveo
Niveomyces coronatus NY04434800"
Pseudoniveomyces blattae BCC 53568
Pseudoniveomyces blattae BCC 53567
Gibellula nigeli NHI 10808"
Gibellula nigeli BCC 47555
100/1 Hevansia novoguineensis CBS 610.80"
Hevansia novoguineensis BCC 47881
Jenniferia cinerea BCC 2191
Jenniferia cinerea BCC 06839
Neotorrubiella chinghridicola BCC 807337
Neotorrubiella chinghridicola BCC 39684
Corpulentispora magnispora 1.C12469
Corpulentispora magnispora CGMCC 3.193047
Neogamszarella antillata CBS 350.85"

G lla buffelskloo, CBS 150062"
Gamszarella sinensis WD04082
Gamszarella sinensis WDO40817
Gamszarella pupicola WD04112 y )
Gamszarella pupicola WD041117 Gamszarella pupicola sp. nov.
Gamszarella vallensis WDO04102
Gamszarella vallensis WD04101"

Gamszarella formicae DY09592 z

Gamszarella formicae DY095917 Gamszarella formicae sp. nov.

Gamszarella araneicola DY05612

Gamszarella araneicola DY05611"

Blackwellomyces cardinalis OSC 93610

Blackwellomyces cardinalis OSC 93609
Zouia cauligalbarum GZUIFRZHI02

| 1001 Zouia cauligatbarum GZUIFRZHIOIT

Ascopolyporus albus BCC 48976

Ascopolyporus albus BCC 48975"

Ascopolyporus polychrous PC 546
Hyperdermium bertonii AF242354
Zarea flavidum CBS 300.70D
Zarea fiungicola CBS 992.69"

Zarea aleophila CBS 357.80

10071 Zarea sinensis ZY06612

B 100 Zarea sinensis ZY066117

- 1001 Flavocillium bifircatum YFCC 61017
Flavocillium acerosum CBS 418817

Nucij ispora icola XY07012 o . .
bciformispora aransicola X e Nuciformispora araneicola sp. nov.

85/ 100/1

Dimorphspora sinensis gen. etsp. nov.

100/0.99°
100/1

10010.99

99
0

99/

Gamszarella araneicola sp. nov.
100/1

100/1

1001
Zarea sinensis sp. nov.

Nucif P CBS 726.73a" Nuciformispora aranearum com. nov.
Nuciformispora sinense DY05282
10U Ny ciformispora sinense DY052817 Nuciformispora sinense sp. nov.
100F Nuciformispora zunyiense SY09222
Nuciformispora zunyiense SY09221"
Nuciformispora valise DY09692 . g »
Mm;,,,mi::o,a valise DY09691T Nuciformispora valise sp. nov.
1001 Pseudolecanicillium caatingaense URM 84467

Pseudolecanicillium caatingaense URM 8442

Bhushaniella rubra BCC
10071 Bhushaniella rubra BCC 475417

8409 Le llium fusisy CBS 164.70
_|_|Lmngm sinensis YFCC 3
10011 3

Liangia sinensis YFC
1001 Neolecanicillium sinensis DY091352 s eppe o .
Neolecanicillium sinensis DY0913517 Neolecanicillium sinensis gen et sp. nov.

1000.94

Nuciformispora zunyiense sp. nov.

Parahevansia koratensis NHI 2662
Parahevansia koratensis BCC 01485

Ce lantispora psalliotae CBS 532.817
100 Comiculantispora dimorphum CBS 363,86
Corniculantispora aphanocladii CBS 797.847
Corniculantispora aphanocladii CBS 797.84
Zongqiomyces araneicola ZY09192 25 .
Zonggiomyces araneicola ZY091917 Zonggiomyces araneicola sp. nov.
Zonggiomyces sinensis SY09202 ) . 5
Zonggiomyces sinensis SY09201 Zonggiomyces sinensis sp. nov.
Rubrumomyces sinensis ZY06112 o ¥
Rubrumomyces sinensis ZY06111" Rubrumomyces sinensis sp. nov.

100/0.82

Rubrumomyces guizhouensis TR05312 Rubr guizh is sp. nov.
Paracorniculantispora psalliotae CBS 101270 A ; .
P oy lliotae CBS 505.487 Paracorniculantispora psalliotae sp. nov.
90\t Paracorniculantispora sinensis ZY06252 R 2 2 Y
100 Paracorniculantispora sinensis ZY062517 Paracorniculantispora sinensis sp. nov.

Neohyperdermium pulbvinatum P.C. 602

Neohyperdermium piperis CBS 116719
Pleurodesmospora coccorum CBS 460.73

Pleurodesmospora lepidop DY10502

Pleurodesmospora lepidopterorum DY105017

Beauveria bassiana ARSEF 1564

Beauveria bassiana ARSEF 1478

KY07242

KY07241

SY09862

100 sy09861

Figure 2 i Phylogram retrieved from IQTREE of the new species and celafecies in
Cordycipitaceaausing the combined dataset of ITS, LSpb1, rpb2andtefl U gene r egi or
statistical values are provided at nodes as ML/PP (ML value above 70% and Bl value above 0.70).
The tree is rooted witRPurpureocillium lilacinum(CBS 284.36 and CBS 431.87). Bpes, new
strains and new species are indicated by the
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91
.

Figure 21 Continued.

A

991

100/1

Cordyceps militaris OSC 93623"
Microhilum oncoperae ARSEF 4358
100/ Cordyceps cocoonihabita YFCC 3

Cordyceps vallisSY09172
' Cordyceps vallisSY091717
QLY Cordyceps ninchukispora
Cordyeeps ninchukispora EGS 38.165
Cordyceps pruinosa ARSEF 5413
Cordyceps neopruinosa BCC 91362

' e e i 'C 9 T
10008 Cordyceps neopruinosa BCC 91361

Cordyceps farinosa CBS 111113
£8/0.85 )

Cordyceps miaolingensis DY05102
Cordyceps miaolingensis DY05101"
Cordyceps cateniannulata TBRC 7258

WOR Cordyceps cicadae ARSEF 7260
1004 Cordyceps fumosorosea CBS 244.31
Cordyceps fumosorosea CBS 107,107
Cordyceps pupicola SY09592
Cordyceps pupicola SY09591
Cordyceps pupicola SY09562
Cordyceps pupicola SY095617
100 Cordveeps subtenuipes YFCC 6084
Cordyceps subtenuipes YFCC 6051"

Cordyceps simaoensis YFCC 84067

mﬂ_]_l Kanoksria zaquensis HMAS 246917

Kanoksria zaquensis IMAS 2469157
Akanthomyces aculeatus HUA 772
Akanthomyces aculeatus HUA 1861457
Lecanicillium longisporum CBS 126.277
Lecanicillium longisporum CBS 102072
Lecanicillium sabanense ANDES-F 1024
Lecanicillium lecanii CBS 1020677
Lecanicillium lecanii CBS 101247
100/} Lecanicillium araneae KY04082
Lecanicillium araneae KY04081"
Lecanicillium uredinophilum KACC 47756
Lecanicillium uredinophilum KACC 440827
Lecanicillium araneogenum GZU1031Lea’
Lecanicillium araneosum KY11342
Lecanicillium araneosum KY11341"
Lecanicillium pissodis CBS 1182311
Lecanicillium attenuatum CBS 170.76"
Lecanicillium muscarium CBS 143.627
Lecanicillium attenuatum CBS 402.78

1001

10011

L
9911

1001

18/0.9!

Lecanicillium lepidopterorum SD05151"
Lecanicillium sinense DY45362
Lecanicillium sinense DY453617
Lecanicillium neocoleopterorum GY11242
100/1 Lecanicillium neocoleopterorum GY112417
75 Lecanici ium pantatomidae DY45192
1008 1 ecanicitlium pantatomidae DY451917

1004y Arachnidicola waltergamsii TBRC 7251
Arachnidicola waltergamsii TBRC 7250
Arachnidicola kunmingensis YF 18089407
Arachnidicola kunmingensis YFCC 1708939
Arachnidicola sulphurea TBRC 7249
Arachnidicola sulphurea TBRC 7248"
Arachnidicola thailandica TBRC 7246
Arachnidicola thailandica TBRC 7245"
Arachnidicola subaraneicola YFCC 2017938
Arachnidicola subaraneicola YFCC 20179377
Arachnidicola araneicola GY29012
Arachnidicola araneicola GY290117
Arachnidicola sinensis ZY06512
Arachnidicola sinensis ZY06511"
Arachnidicola kanyawimiae TBRC 72447
Arachnidicola kanyawimiae TBRC 7242
Arachnidicola araneogena GZUIF SNI
Arachnidicola araneogena GZUIF DX1
Arachnidicola tiankengensis KY11572
Arachnidicola tiankengensis KY11571"
Arachnidicola zunyiensis ZY06062
Arachnidicola unyiensis ZY06061"
1000F Arachnidicola beibeiensis CQ05922
Arachnidicola beibeiensis CQ05921"
Arachnidicola bashanensis CQ05622
Arachnidicola bashanensis CQ05621"
Samsoniella erucae KY11122
Samsoniella erucae KY111217
Samsoniella fanjingensis TR05242

99/0.75

93108771

1001

100/0.

100/0,98)
10071

T Sumsoniella fanjingensis TR052417

Samsoniella farinospora YFCC 9051

Samsoniella farinospora YFCC 87747

0l Samsoniella hepiali YFCC 661

Samsoniella hepiali ICMMR82-27

! Samsoniella guiyangensis KY45342
Samsoniella guiyangensis KY453417

Samsoniella miaolingensis DY05812

Samsoniella miaolingensis DY058117

Samsoniella suiyangensis SY09822

Samsoniella suiyangensis SY09821"

00/ Samsoniella tongrenensis TR05132

Samsoniella tongrenensis TR05131"
Samsoniella kaiyangensis KY45382

W "N Sumsoniella kaivangensis KY453817

Y Cordyceps locastrae NTUPPMCC 18-148
Cordyceps locastrae NTUPPMCC 17-042"

Cordyceps cateniannulata CBS 152.83"

1 Cordyceps blackwelliae TBRC 7257

Cordyceps blackwelliae TBRC 72567

Cordyceps cf. ochraceostromata ARSEF 5691
Cordyeeps tiankengensis KY 111417
Cordyceps tiankengensis KY11142
Cordyceps suiyangensis SY09852
Cordyceps suiyangensis SY098517

Cordyceps vallis sp. nov.

Cordyceps miaolingensis sp. nov.

Cordyceps pupicola sp. nov.

Cordyceps suiyangensis sp. nov.

Lecanicillium araneae sp. nov.

Lecanicillium sinense sp. nov.

Lecanicillium pantatomidae sp. nov.

Arachnidicola sinensis sp. nov.

Arachnidicola zunyiensis sp. noy.

Samsoniella fanjingensis sp. nov.

Samsoniella guiyangensis sp. nov.
Samsoniella miaolingensis sp. nov.
Samsoniella suiyangensis sp. nov.
Samsoniella tongrenensis sp. nov.

Samsoniella kaiyangensis sp. nov.
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ﬁm(’ Samsoniella inthanonensis TBRC 7916
941 0 Samsoniella inthanonensis TBRC 79157
Samsoniella aurantia TBRC 7272
Samsoniella aurantia TBRC 72717
Samsoniella duyunensis DY09162
Samsoniella duyunensis DY091617
Samsoniella araneicola DY05471"

| Samsoniella araneicola DY05472
Samsoniella sinensis YFCC 8767
Samsoniella sinensis YFCC 87667
Samsoniella zongqii DY452517
Samsoniella zongqii DY45252
Samsoniella hymenopterorum A19522

93/1 Samsoniella houerensis KY45142

Samsoniella houerensis KY451417
100/} Samsoniella wudangensis WD04122

(' Samsoniella wudangensis WD041217
MW Samsoniella anhuiensis RCEF 28307
Samsoniella anhuiensis RCEF 2590
Samsoniella alboaurantium CBS 262.587
Samsoniella alboaurantium CBS 240.32
|_1d011 Samsoniella cardinalis YFCC 6320
Samsoniella cardinalis YFCC 61447
Samsoniella alpina YFCC 5836
Samsoniella alpina YFCC 5831
Samsoniella jiangkouensis TR05032
Samsoniella jiangkouensis TR0O50317
90097 0‘9‘ Samsoniella neopupicola KY11322
V0O Samsoniella neopupicola KY113217
Samsoniella tiankengensis KY11742
Samsoniella tiankengensis KY117417
Samsoniella pupicola DY1016817

Samsoniella simplicola DY45122
Y00 Samsoniella simplicola DY451217
1000.99) | Samsoniella coccinellidicola YFCC 8773
Samsoniella coccinellidicola YFCC 87727
Samsoniella guizhouensis KY11162
Samsoniella guizhouensis KY111617
Samsoniella formicae KY11042

Samsoniella formicae KY110417

Samsoniella hymenopterorum A195217

Mauutinistella brasiliensis COAD 3683
Leptobacillium chinense CGMCC 3.14970T
Leptobacillium leptobactrum CBS 774.69"
Simplicillium sympodiophorum JCM 181847
Simplicillium calcicola CGMCC 3.17944
Simplicillium calcicola CGMCC 3.17943
Simplicillium lamellicola CBS 116,257
1004 Simplicillium araneicola DY11252
Simplicillium araneicola DY112517
10000 Simplicillium zunyiense ZY06582
Simplicilliumzunyiense ZY06581"
Simplicillium cantharise ZY06422
Simplicillium cantharise ZY06421"
A Simplicillium bursae ZY06122
Simplicillium bursae ZY061217
L{Simplicillinm evlindrosporum JCM 18170
Simplicillium cylindrosporum JCM 18169"
|.m,,.r.|.S'implicillium sinense AFMCCC 16b
Simplicillium sinense AFMCCC 16a”
; Simplicillium coccinellidae DY1017917
89/0.8 Simplicillium subtropicum JCM 181807
Simplicillium subtropicum JCM 18181
Simplicillium pseudocercosporicola COAD 3688
Simplicillium pseudocercosporicola COAD 36877
0ol Simplicillium lanosoniveum CBS 704.86
Simplicillium lanosoniveum CBS 123.427
LY Simplicillium vallense DY09922
96/0.88] Simplicillium vallense DY09921"
10071} Simplicillium neoaraneae ZY06262
95/0.88 §20.90 Simplicilliumneoaraneae ZY06261"
Simplicillium cicadellidae GY11012
1 Simplicillium cicadellidae GY110117
implicilliumwudang WD04132
Simplicilliumwudangense WD041317
Simplicillium hymenopterorum 1Y 101692
Simplicillium hymenopterorum DY1016917
_Wﬂ_' Neobaryopsis andensis A.F.25967-27
" " Neobaryopsis andensis A.F.25967-1
Purpureocillium lilacinum CBS 431.87
Purpureocillium lilacinum CBS 284.367

10/

0/0.

100/1

0.02

Figure 21 Continued.

Samsoniella araneicola sp. nov.

Samsoniella zonggqii sp. nov.

Samsoniella houerensis sp. nov.

S jella wudangensis sp. nov.

A iella jiangk is sp. nov.

Samsoniella simplicola sp. nov.

Simplicillium araneicola sp. nov.

Simplicillium zunyiense sp. nov.
Simplicillium cantharise sp.nov.

Simplicillium bursae sp. nov.

Simplicillium neoaraneae sp. nov.

Simplicillium wudangense sp. nov.
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1001] Beauveria neobassiana BCC 18487

Beauveria neobassiana BCC 1446

Beauveria bassiana ARSEF 15647
Beauveria bassiana ARSEF 7518
Beauveria staphylinidicola ARSEF 5718
o1 | 10001| Beauveria peruviensis UTRP197

100/0.94

10009

1810,
Beauveria peruviensis UTRF 35

1001 | Beauveria polyrhachicola YFCC 867
Beauveria polyrhachicola YFCC 8591

88/0.79

93/0.85
m 88/0.76

Beauveria namnaoensis BCC 642187
001 Beauveria namnaoensis BCC 18114
Beauveria kipukae ARSEF 7032
1001] Beauveria baoshanensis CCTCC AF 20180117
Beauveria baoshanensis BUB283
Beauveria varroae ARSEF 8259
091 ' Beauveria varroae ARSEF 82571
Beauveria lii RCEF 55007
\0011| Beauveria diapheromeriphila QCNE 186714

oy | 36087 Beauveria diapheromeriphila QCNE 1862727
10011 Beauveria locustiphila HUA 1792187
Beauveria locustiphila HUA 179217
96098 | | Beauveria acridophila HUA 179222
Beauveria acridophila HUA 179221
WO Beauveria acridophila HUA 179220
1001 | Beauveria grylli MFLU 17-1024
Beauveria grylli MFLU 17-1023
Beauveria asiatica ARSEF 48507
Beauveria thailandica BCC 16585"
Beauveria majiangensis GZU121417
doso Beauveria thailandica BCC 49762
s \00/1] Beauveria brongniartii ARSEF 617

1001 Beauveria australis ARSEF 45987
Beauveria australis ARSEF 4580
10001 Beauveria mimosiformis BCC 75813

81/0.86

L Beauveria mimosiformis BCC 758127

B, e Beauveria araneola GZU0317bea’
Beauveria medogensis 2898"
1001) Beauveria valliensis SY
Beauveria valliensis §
Beauveria tiankengensis KY 07242
3 1001 Bequveria tiankengensis KY 072417
Beauveria amorpha ARSEF 1969

(01| [ Beauveria amorpha ARSEF 26411

97/0.99

Beauveria amorphaBS18a
Beauveria amorpha ARSEF 7542
820 Beauveria amorpha ARSEF 4149
Beauveria vermiconia ARSEF 29227

Beauveria blattidicolaMCA 17277
Beauveria caledonica ARSEF 8024

VW Beauveria caledonica ARSEF 2567

Beauveria rudraprayagiMTCC 8017

Beauveria pseudobassiana ARSEF 7242

W00 Beauveria pseudobassiana ARSEF 34057
Beauveria sinensis RCEF 3903"

Beauveria sinensis BUB504

Beauveria giyllotalpidicolaBCC 81472
Beauveria gryllotalpidicolaBCC 263007
Beauveria sungii ARSEF 16857

1000.90 1 Beauveria scarabaeidicola ARSEF 7043
Beauveria sungii ARSEF 7279

F 5689

1001) Beauveria yunnanensis YFCC 862
Beauveria yunnanensis BUB347

51 1001 Beauveria subscarabaeidicola YFCC 864

10011 Beauveria sungii ARS
1000091

1000,
Beauveria subscarabaeidicola YFCC 863"

100096 | | Beauveria songmingensis YFCC 861
100N Bequveria songmingensis YFCC 860"

L Beauveria hoplocheli MNHN-RF-06107'

100

' Beauveria hoplocheli Bt121

1001 Beauveria sobolifera G97026
t Beauveria sobolifera G97007"

Beauveria malawiensis ARSEF 77607

100U Beauveria malawiensis ARSEF 4755
Cordyceps cicadae ARSEF 7260
! Cordyeeps tenuipes ARSEF 4096

—
005

Figure 37 Phylogram retrieved from IQTREE of the new species and related speBieauweria
using the combined dataset of Bloc, IT8h1, rpb2andtefl U gene regi ons. The
are provided at nodes as ML/PP (ML value above 70% and Bl value above 0.70). The tree is rooted
with Cordyceps cicada€éARSEF 7260) andCordyceps tenuipefARSEF 4096). Extypes, new
strains and new speciesaremdit ed by the superscri.pt ATO0 and

Chlorocillium neorongjiangense(W.H. Chen, Y.F. Han, J.D. Liang & Z.Q. Liang) W.H. Chen,
Y.F. Han & J.D. Liang comb. nov.

Index Fungorunmumber 9033%; Facesoffungi numbeFEoF 174@

1 Metarhizium rongjiangens&/.H. Chen, Y.F. Han, J.D. Liang & Z.Q. Liang, Phytotaxa
419(2): 193 (2019)

MycoBank No. MB 83196
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Type 1 China, Guizhou Province, Qiandongnan Miao and Dong Autonomous Prefecture,
Rongjiang County (26°01'58.70"N, 108°24'48.06"E), ohepidoperan pupa, 1 October 2018,
W.H. Chen, holotype GZAC DL1030, e¢ype GZAC DL10301

Descriptioni See Chen et a(2019).

MetarhizumS or ok g n, V eMpnschHi@rena2s268 (1K .

Type specie$ Metarhizium anisoplia¢Metschn.)Sor ok o0 n 188 3

Notesi The genusMetarhiziumwas originally described by Metschnikoff Batomophthora
anisopliaeMe t s c hn. and was | ater reclassified into
(1976) delimitedMetarhiziuminto two speciesM. anisopliaegl Met schn. ) Sorokogn (
majug andM. flavoviride W. Gams & Rozsypal. Currently, the geridstarhiziumcomprises 74
species. Among these, 23 belong toMheanisopliaespecies complex and 13 to thk flavoviride
species complex (Wei et al. 2024Metarhizium ( Met schn. ) Sorokon rep
distributed and morphologically diverse genus of asexual entomopathogenic fungi that parasitize
various insect hosts. In the present study, three new species were introduced based on the
morphological characteriss and phylogenetic analysis. Interestingly, these newly species were
collected from valley habitats, marking the first reported occurrence in such environments. Thus,
the species diversity ofMetarhiziumin valley habitats and other special habitats needs more
attention.

Metarhizium formicaeW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 4

Index Fungorummumber 903358 Facesoffungi numbeFoF 17464

Etymologyi referring to an ant host in famifjormicidae

Desciption T Colonies on PDA reaching B33 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse brown to light brown. Prostrate hyphae
smooth, septate, hyaline, 1137 em diam. Conidial structures consisting of erect conidiophores
usually arising from the aerial hyphae, solitary or paecilomiikesvith phialides in whorls of two
to three. Phialides 16.28.4 x 1.31.9em (0= 23.3 x 1.5em, n=30), with a cylindrical basal
portion, tapering into a distinct neck. Conidia in chains, hyaline, cylindrieaglléd, 5.47.3 x
1411 . & (x& 6.6 x 1.6em, n=30). Octahedral crystals not observed.

Habitati Near the road, located on or under the rock.

Material examined China, Guizhou Province, Zunyi City, Suiyangounty, Shuangmen
Valley (28°1'39.05"N, 107°7'58.65"E). On a dead &r(nicidag, 30 September 2023, Wanhao
Chen, GZAC SY0932 (holotype), SY093@ix-type), SY09322 (living culture).

Notesi Based on NCBI BLASTn and phylogenetic analysis of the combined dataset 1 (Fig.
1), Metarhizium formicagdSY09321 and SY09322)as groupedwithin Metarhiziumspecies. It
formed a distinct clade closely related Netarhizium nornngi M. pemphigiand M. pupicola
supported by strong bootstrap values (100% ML /1, Rijich was also supported by the
phylogenetic analyses amomdetarhizium species (Suppl. Fig. 2Compared with the typical
characteristica\. formicaewas distinguished froriM. nornnoiby its longer phialides [16i28.4 x
1.31. 9 ¢ i6.5H 10(0px 2.03 . 0 ¢ wmalleecondliia [2.63.3x2.22. 6 emi vs (.
)4.56.0x 1.52 . 0] (Momgkolsamrit et al. 2020Metarhizium formicaavas distinguished from
M. pemphigiby itslarger conidia (cylindrical, 547.3x141. 8 e€m vs ovoid to e
€ m) ( Dr i v e rMetarhiziua formican@® disdinguished frorM. pupicolaby its longer
phialides (16.728.4 x 1.31 . 9 ¢ nil4dsx 1.82 .54 ¢ ajger@mdia (cylindrical, 5.4
73 x141. 8 e&em Vs eiBT kA8».iHdatm) .2. Bhe combined I
molecular phylogenetic data provide conclusive evidence for recogrizirfgrmicaeas a new
species.
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Figure 41 Metarhizium formicadSY09321 ex-type)a Infected ant.ic Colonies on PDA culture
media with upper (b) and reverse (c) viewsl, ¢l Phialides and conidia were stained with cotton
blue. k Phialides and conidia. Scale bais $ 10 mm, dl = 10 &m.

Metarhizium pupicolaW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 5

Index Fungorumnumber 9033%9); Facesoffungi numbeFoF 1746

Etymologyi referring to a pupa host in ordegpidoptera

Descriptioni Colonies on PDA reaching #23 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i.2.5 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or paecilomyites with phialides in whorls of two to
three. Phialides 8i34.4 x 1.82.4em (0= 11.4 x 1.%m, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in chains, hyaline, ellipsoideg¢lieéd, 2.63.7 x 1.62.3em
(0= 3.0 x 2.Cem, n=30). Octahedral crystals not observed.

Material exanined i China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a pupa
(Lepidoptera, 1 May 2022, Wanhao Chen, GZAC DY0534 (holotype), DY053dxtype)
DY05342 (living culture).

Habitati Near the road, buried in soil.

Notesi Phylogenetic analysis using combined dataset 1 (Fig. 1) and NCBI BLASTn analysis
revealed thatMetarhizium pupicola(DY05341 and DY05342) is groupedithin Metarhizium
species. It formed into an independent clade with a close relationshipMwitinmicae M. nornnoi
and M. pemphigiwith high bootstrap value (100% ML/ 1 PP), which was also supported by the
phylogenetic analyses amomdetarhizium species (Suppl. Fig. 2). Compared with the typical
characteristicayl. pupicolawas distinguished frorw. formicaeby its shorter phialides (8.%4.4 x
182. 4 emi284x13. P e€m) and small er3.7« @.®2 .d3 aec nf e d
cylindrical, 5.47.3 x1.41 . 8 Memdhizium pupicolavas distinguished frorivl. nornnoiby its
longer phialides [81514.4 x 1.82 . 4 ¢ M6.5% ¥ 10(0bx 203 . 0 & m] and smal |
[ellipsoidal, 2.63.3 x 222. 6 em vs ciydsie®&rlbz.ald , c}ld. OMongko
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et al. 2020).Metarhizium pupicolawas distinguished fronM. pemphigiby its smaller conidia
(ellipsoidal, 2.63.3x222. 6 em vs ovoid to elongate, 5. 4 |
the combined morphological and molecular phylogenetic evidence substantiates the recognition of
M. pupicolaas a novel species.

Figure 51 Metarhiziumpupicola (DY05341, ex-type) a Infected pupa.ile Colonies on PDA
culture media with upper (b) and reverse (c) views, ko, k Phialides and conidia. g, i, j Phialides
and conidia were stained with cotton blue. Scale bars=dO mm,dk = 10 & m.

Metarhizium sinenséVN.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 6
Index Fungorummumber 90330; Facesoffungi numbeFoF 1746
Etymologyi referring to the country, China, where the fungus was first discovered.
Descriptioni Colonies on PDA reaching 45 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccoseeogrowth, reverse brown to light brown. Prostrate hyphae
smooth, septate, hyaline, P35 em diam. Conidial structures consisting of erect conidiophores
usually arising from the aerial hyphae, solitary or paecilomikesvith phialides in whorls of two
to three. Phialides 6132.0 x 1.92.7em (0= 9.8 x 2.3em, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in chains, hyaline, fusiform to subglobasdied, 2.63.3 x
222 . & (o= 3.0 x 2.3&m, n=30). Octahedralrystals not observed.
Material examined China, Guizhou Province, Zunyi City, Suiyang County, Shuangmen
Valley (28°1'39.05"N, 107°7'58.65"E). On a dead leafhopféradellidag, 30 September 2023,
Wanhao Chen, GZAC SY0973 (holotype), SY09(&%&type), SY0972 (living culture).
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Habitati On the underside of leaves of brdadved plant species.

Notesi Phylogenetic analysis of concatenated dataset 1 (Fig. 1) and NCBI BLASTn results
revealed thaMetarhizium sinensg€SY09731 and SY09732) was grouped wWithtarhiziumspecies.
This species grouped in a wslipported clade (97% ML/1 PP) together with album
M. dianzhongensand M. ellipsoideumwhich was also supported by the phylogenetic analyses
amongMetarhiziumspecies (Suppl. Fig. 2). Compared with the typical characteridicsinense
was distinguished frorW. albumby its smaller conidia (fusiform to subglobose,i3.8 x 2.22.6
em vs elongated el l iTpsS®iliZa.l0 teom)cy(l Roomdbraochl e
Metarhizium sinenswas distinguished frorivl. dianzhongensby its longer phialides (6i32.0 x
1.92. 7 enmM7.5%%1.08. em) and smaller coni3Bix22 (fusi
2.6 em vs el lipsi®iOadad3.o0r ecny)l i(nVerMetaenaiziupasiiiensé2 0 2 4
was distinguished fronM. ellipsoideumby its longer phialides [6i82.0 x 1.92 . 7 emi vs 4
55(6.0) x 2.03. 0 & m] and smaller coniid3x222f 6s icfno rvns
cylindrical or ellipsoidal, 5.06.5(7.0) x 1.52 . 0 & m] (Mongkol samrit et
morphological diagnostic features amdhylogenetic analyses provide conclusive support for
establishing\. sinensas a new species.

Figure 6 1T Metarhizium sinense (SY09731, extype) a Infected leafhopper.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viég<lnialides and conidia.
hik Phialides and conidia were stained with cotton blue. Scale bés: =b 10 mm,
dk = 10 & m.

Papiliomyced_uangsaard, Samson & Thanakitp., Stud. Mycol. 95: 240 (2020)

Type species Papiliomyces liangshanensi@. Zang, D. Liu & R. Hu) Luangsard,
Samson & Thanakitp. 2020
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Notesi The genusPapiliomyceswas originally establishedotencompass two species,
P. liangshanensi@M. Zang et al.} uangsaard et al. andP. shibinensigT.C. Wen et al.Juangsa
ard et al. (Mongkolsamrit et al. 2020). However, following the reclassification of its type species
P. liangshanensisto OphiocordycepsPetch (Wang et al. 2021), the taxonomic validity of this
genus requires critical reassessment. In the present, thePagoiiemycesvas still used and a new
specied. sinensisvas introduced.

Papiliomyces sinensigV/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 7

Index Fungorurmumber 90331; Facesoffungi numbeFoF 174G

Etymologyi referring to the country, China, where the fungus was first discovered.

Descriptioni Colonies on PDA reaching #87 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgiowteverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 2.2.6 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or lecanicilliike with phialides in whorls of two to three.
Conidiophores 71010.8 x 2.73.3em. Phialides 14i116.2 x 2.12.9em (0= 14.9 x 2.&m, n=30),
with a cylindrical basal portion, tapering into a distinct neck. Conidia in chains, hyaline, fusiform to
subglobose, telled, 2.74.0 x 2.62.9 em (0= 3.5 x 2.7em, n=30). Octahedral crystals not
observed.

[\

Figure 7 7 Papiliomyces sinensi@DY05831, ex-type) a Infected larva. e Colonies on PDA
culture media with upper (b) and reverse (c) views. Bhialides and conidia. Scale barscl 10
mm,dk = 10 & m.

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a dead larva
(Lepidopterd, 1 May 2022, Wanhao Chen, GZAC DY0583 (holotype), DY0588%type),
DY0583 (living culture).

Habitati Near the road, buried in soil.

Notes i Phylogenetic analysis of concatenated dataset 1 (Fig. 1) and NCBI BLASTn
comparisons revealed th&apiliomyces sinensi$DY05831 and DY0582) was grouped with
Papiliomycesspecies. Phylogenetic reconstruction placed the species within a distinct clade sister
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to P. shibinensisand P. albostromaticuswith strong nodal support (100% ML/1 PP). Compared

with the typical characteristic®. sinensiswas distinguished fron. shibinensiduy its shorter
conidiophores (7i010.8 x2.7T3. 3 e€m vs up to 60 EelM2%x2I2hA&r enr
vs7.6375%x133. 2 em) and the shape of conidia (fusi
fusiform) (Wen et al. 2015, Zhang et al. 202Bapiliomyces sinensisas distinguished from

P. albostromaticudy its shorter phialides (14.16.2 x 2.12 . 9 € ni243x%x 1.983..81 e m) an
fusiform to subglobose conidia (Chen et al. 2024d). The combined morphological characteristics
and phylogeneti analyses provide robust support for recogniEinginensiss a new species.

CordycipitaceaeKreisel ex G.H. Sung, J.M. Sung, Hywdnes & Spatafora, in Sung, Hywel
Jones, Sung, Luangsad, Shrestha & Spatafora, Stud. Mycol. 57: 48 (2007)

Arachnidicola Khons., Thanakitp. & Luangsard, Fungal Systematics and Evolution 14: 294
(2024)

Type speciesi Arachnidicola sulphurea(Mongkols., Noisrip., Thanakitp., Spatafora &
Luangsaard) Khons., Thanakitp. & Luangsed 2024

Notes i Khonsanit et al. (2024) established the gerschnidicola designating
A. sulphurea(Mongkols. et al.) Khons. et al. as its type species and consists of 11 species. The
hosts in this genus were spider. Interestingly,Aafichnidicolaspecies produce mononematous
conidiophores. The present study documented differential conidiophore development, with
synnematous formations under natural conditions and mononematous structures in culture. Such
phenotypic variation likely reflects evolutionary convergence in response to environmental
adaptation (Chen et al. 2020d).

Arachnidicola sinensisN.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 8

Index Fungorummumber 90332, Facesoffungi numbeFoF 174@

Etymologyi referring to the country, China, where the fungus was first discovered.

Descriptioni Colonies on PDA reaching 223 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i.2.0 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilluike with phialides in whorls of two to three.
Conidiophores 25139.5 x 1.11.7 em. Phialides 11i318.6 x 1.01.7em (o= 17.4 x 1.9em,
n=30), with a cylindrical basal portion, tapering into a distinct neck. Conidia in chains, hyaline,
subglobose to ellipsoidal,-delled, 2.43.3 x 1.72.9em (o= 2.7 x 2.2em, n=30). Octahedral
crystals not observed.

Material examinedi China Guizhou Province, Zunyi City, Honghuagang District,
DabanshuNational Forest Park (27°46'35.904"N, 106°48'30.89"E). On a dead spiderc@e, 3
June 2022, Wanhao Chen, GZAC ZY0651 (holotype), ZY06Eddtype) ZY06512 (living
culture).

Habitati Near the road, located on or under the rock.

Notes i Molecular phylogenetic analysis of concatenated dataset 2 (Fig. 2) and NCBI
BLASTnNn comparisons revealed thatachnidicola sinensi§ZY06511 and ZY06512) was grouped
with Arachnidicolaspecies. Phylogenetic analysis placed the species within a distinct clade sister to
A. araneogenaand A. kanyawimiag with strong nodal support (97% ML), which was also
supported by the phylogenetic analyses amarachnidicolaspecies (Suppl. Fig. 3). Compared
with the typical characteristicg\. sinensisvas distinguished fromi\. araneogendy its shorter
conidiophores (25i89.5x 1.11 . 7 & milv2sl .708 .10 2. 2 & m)Arach@itic®la et
sinensiswas distinguished frorA. kanyawimiady its longer phialides [11i38.6 x1.01 . 7 &€ m Vv s
(8.)9.0 12(1115.0) x 2.03. 0 €& m] a sedto edlipsdidall conlwia (Mongkolsamrit et al.
2018). The combined morphological characteristics and phylogenetic analyses provide conclusive
support for establishing. sinensisas a new species.
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Figure 8 1 Arachnidicola sinensis (ZY06511, extype) a Infected spider.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéwsSIdalides and conidia
were stained with cotton blue. Scale baix b 10 mm,dk = 10 & m.

Arachnidicola zunyiensidN.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 9

Index Fungorummumber 90333, Facesoffungi numbeFoF 1740

Etymologyi referring to the location, Zunyi City, where the fungus was first discovered.

Descriptioni Colonies on PDA reaching #89 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 114.9 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilliike with phialides in whorls of two to three.
Phialides 9.514.9 x 2.32.8 em (0= 11.5 x 2.4em, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in chains, hyaline, subglobose to ellipsewidled, 2.63.4
x2.33 . In (& 2.8 x 2.5em, n=30). Octahedral crystals not observed.

Material examinedi China Guizhou Province, Zunyi City, Honghuagang District,
Dabanshui National Forest Park (27°46'35.904"N, 106°48'30.89"E). On a dead Apahera@, 3
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June 2022, Wanhao hén, GZAC ZY0606 (holotype), ZY0606(extype), ZY060& (living
culture).

Habitati Near the road, located on or under the rock.

Notesi Molecular characterization through NCBI BLASTn alignment and phylogenetic
reconstruction of dataset 2 (Fig. 2) revealed &rathnidicola zunyiensi&ZY06061 and ZY06062)
was grouped withArachnidicola species. Phylogenetic analysis revealed a distinct clade
comprisingA. zunyiensisand A. tiankengensjssupported by strong bootstrap values (91% ML),
which was also supptad by the phylogenetic analyses amadwgchnidicolaspecies (Suppl. Fig.

3). Compared with the typical characteristicd. zunyiensiswas distinguished from
A.tiankengensiby its shorter phi aill7ilkd.§1 .(61 1e.m3) Ta n2d 4s wek
to ellipsoidal conidia (Chen et al. 2022b). The combined morphological and molecular
phylogenetic evidence substantiates the recognitign ninyiensias a novel species.
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Figure I Arachnidicola zunyiensis (ZY06061, extype) a Infected spider.
bi c Colonles on PDA culture media with upper (b) and reverse (c) viéw$ldalides and conidia.
Scale bars:tc =10 mm,dk = 10 & m.

BeauveriaVuill., Bull. Soc. bot. Fr. 59: 40 (1912)

Type specie$ Beauveria bassiangBals-Criv.) Vuill. 1912

Notesi The genusBeauveriawas established with the type spediedassiangBals-Criv.)
Vuill. Rehner et al. (2011) delimited the ge@msauveriainto 12 species based on the phylogenetic
analysis. Kepler et al. (2017) -evaluated theCordycipitaceaeby phylogenetic analysis and
transferred fiveCordycpesspecies to the genuBeauveria Currently, Beauveriaconsists of 36
speciegChen & Han 2024)Beauveriaspecies display broad host specificity, pathogenic to insects
belonging to thirteen distinct orders includingemiptera Neuroptera and Siphonaptera
(Zimmermann 2007). In the present study, two new species with ant hosts were introduced.
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Beauveria tiankengensigV.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 10

Index Fungorummumber 9033%4; Facesoffungi numbeFoF 1740

Etymology i referring to its location, Monkefar Tiankeng, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching P24 mm diam. in 14 d at 25°C, naaorous,
aerial mycelium whe, dense, velutinous, powdery while sporulating, white to yellowish white,
reverse yellowish to pale brown. Prostrate hyphae smooth, septate, hyaliriel £ diam.
Conidiogenous cells solitary or occurring in lateral clusters, base cylindrical to subspherical, 3.8
8.4x0.82 . tn(xs= 6.2 x 1.22m, n=30), apex with an indeterminate, denticulate rachis less than
1 mewide. Conidia hyaline,-telled, 2.33.2 x 1.6 2.3em (0= 2.7 x 2.1em, n=30), Q = 1.01.5
(L™=2.7, W'=2.1, Q"=1.3), globose to Bpsoidal, aseptate.

Figure 10 T Beauveria tiankengensis (KY07241, extype) a Infected ant.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) views.Rhialides and
conidia were stained with cotton blue. n Phialides and conidia. Scale bars: 10 mm, @in = 10
e m.

Material examined China Guizhou Province, Guiyang City, Kaiyang County, Monlksyr
Tiankeng (27°5'12.138"N, 107°40'48.42"E). On an &atrhicidag, 6 April 2024, Wanhao Chen,
GZAC KY0724 (holotype), KY07241ex-type), KY07242 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notes 1 Phylogenetic analysis of combined dataset 3 (Fig. 3) and NCBI BLASTn
comparisons revealed thBeauveria tiankengens{(&Y07241 and KY07242)vas grouped within
the genuBeauveria Maximum likelihood and Bayesian inference analyses placed within a well
supported clade (100% ML/1 PP) sisteBtovalliensis.Compared with the typical characteristics,

B. tiankengensiwvas distinguished frorB. valliensisby its shorter conidiogenous cells (B84 x
082. 0 & mlaA3sx 192 .77 € m) and the PHI t est (Suppl
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from morphological characteristics and robust molecular phylogenetic analyses substantiates the
recognition ofB. tiankengensiss a novel species.

Beauveria valliensidV.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 11

Index Fungorummumber 9033%5; Facesoffungi numbeFoF 1741

Etymology i referring to its location, Shuangmen Valley, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching B81 mm diam. in 14 d at 25°C, naaorous,
aerial mycelium white, dense, velutinous, powdery while sporulating, white to yellowish white,
reverse yellowish to pale browrProstrate hyphae smooth, septate, hyaling,2115m diam.
Conidiogenous cells solitary or occurring in lateral clusters, base cylindrical to subspherical, 7.7
12.3 x1.92 . T (x&= 10.5 x 2.4em, n=30), apex with an indeterminate, denticulate rachis less
than 1em wide. Conidia hyaline,-telled, 2.13.9 x 1.83.2em (0= 2.9 x 2.2em, n=30), Q =
1.511.3 (L"M=2.7, W"=2.2, @"=1.1), globose to ellipsoidal, aseptate.

Figure 117 Beauveria valliensigSY09861, extype) a Infected ant.ilc Colonies on PDA culture
media with upper (b) and reverse (c) viewsili dPhialides and conidia. Scale bars:
bic=10mm,di = 10 & m.

Material examined China, Guizhou Province, Zunyi City, Suiyang County, Shuangmen
Valley (28°1'39.05"N, 107°7'58.65"E). On amta(Formicidag, 30 September 2023, Wanhao
Chen, GZAC SY0986 (holotype), SY098@ix-type), SY098& (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notes i Integrative molecular evidence (BLASTn and mgkine phylogeny) classified
B. valliesiswithin Beauveria forming a maximally supported monophyletic group (100% ML/1 PP)
with B. tiankengensisCompared with the typical characteristiddeauveria valliensiswas
distinguished fronB. tiankengensidy its longer conitbgenous cells (77112.3 x 1.92 . 7 &€ m Vv S
3884%x082. 0 em) and the PHI test (Suppl. Fig. .
coupled with robust phylogenetic support confBmvalliensisas a new species.
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Cordycepdgr., Observ. mycol., Caellans Edn (Havniae) 2: 316 (1818)

Type species Cordyceps militarigL.) Fr. 1818

Notesi The family Cordycipitaceaevas formally erected witiCordycepsdesignated as its
type genus in the taxonomic revision by Sung et al. (200%).taxonomic revisions proposed by
Kepler et al. (2017) led to the rejection of several genera, inclusiamg, MicrohilumH.Y. Yip &
A.C. Rath,Phytocordycep<.H. Su & H.H. Wang, andvlachovaeaB.A. Borisov & Tarasov.
Subsequent studies have continued to expand the @rdyceps with numerous new species
described in recent years, bringing the total number of recognized species to ovdhéQ0o0.
Cordycepsesource in Guizhou Province demonstrates significant species richness. Initial surveys
recorded 38 species (Song et al. 2004), with subsequent studies adding new taxa, though sampling
remained largely foredgbcused (Li et al. 2020, Peng et al. 2023). We describe four new valley
dwelling Cordycepsspecies, suggesting valley ecosystems merit targeted biodiversity exploration
and protection.

Cordyceps miaolingensi¢/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 12
Index Fungorunmumber 90336; Facesoffungi numbeFoF 1742
Etymology 1 referring to the location, Miaoling Mountains, where the fungus was first
discovered.

-
o
.
.
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Figure I Cordyceps miaolingensis (DY05101, extype) a Infected larva.
bi c Colonles on PDA culture media with upper (b) and reverse (c) viéw$ldalides and conidia.
Scale bars:lc =10 mmdik = 10 & m.

Descriptioni Colonies on PDA reaching B33 mm diam. in 14 d at 25°C, yellowish to pale
orange, consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish to pale orange.
Prostrate hyphae smooth, septate, hyaling,223m diam. Conidial structures consisting of erect
conidiophores usually arising from the aerial hyphae, solitary or phialides in whorls of two.
Phialides 7.610.4 x 1.92.8em (0= 9.5 x 2.4em, n=30), with a cylindrical basal portion, tapering
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into a distinct neck. Conidia in chains, hyaline;elled, ellipsoidal to fusiform, 2(8.4 x 1.92.0
em (0= 3.1 x 2.0em, n=30).

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°23B48"N, 107°23'16.96"E). On a larva
(Lepidoptera, 1 May 2022, Wanhao Chen, GZAC DY0510 (holotype), DY0518%type),
DYO051@ (living culture).

Habitati Near the road, buried in soil.

Notes i Phylogenetic analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th@brdyceps miaolingensi®Y05101 and DY05102) was grouped with
Cordycepsspecies. Maximum likelihood and Bayesian inference analyses placed it within-a well
supported clade (100% ML/1 PP) sister@o cateniannulataand C. cicadae which was also
supported by the phylogenetic analyses amBaglycepsspecies (Suppl. Fig. 4Compared with
the typical characteristic§;. miaolingensisvas distinguished fror®. cateniannulatdy its longer
phialides (7.610.4 x 1.92 . 8 e mi89®81383. ® em) and conidia 1in
Cordyceps miaolingensiwas distinguished fron€. cicadaeby its longer phialides (7160.4 x
1.92. 8 enM6y»xs258.25 em) and smaller coni3dxa9 (el ||
2.0 em vs d&0x1BBr 5calm) I MycoBank, https:/ [/ my
The combined evidence from morphological characteristics and robust molecular phylogenetic
analyses substantiates the recognitio@ omiaolingensiss a novel spées.

Cordyceps pupicol&V/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 13
Index Fungorummumber 90337, Facesoffungi numbeFoF 1743
Etymologyi referring to its pupa host irepidoptera

Figure 137 Cordyceps pupicolé§SY09561, exype) a Infected pupai b Colonies on PDA culture
media with upper (b) and reverse (c) viewsil dPhialides and conidia. Scale bars:
bic=10 mm, dl = 10 & m.

Descriptioni Colonies on PDA reaching B33 mm diam. in 14 d at 25°C, yellowish to pale
orange, consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish to pale orange.
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Prostrate hyphae smooth, septate, hyaling,223m diam. Conidial structures consisting of erect
conidiophores usually arising from the aerial hyphae, solitary or phialides in whorls of two.
Conidiophores 91820.2 x 1.22.3em. Phialides 7610.4 x 1.92.8em (0= 9.2 x 2.1em, n=30),

with a cylindrical basal portion, tapering into a distinct neck. Conidia in chains, hyaloedied,
ellipsoidal to fusiform, 2.83.4 x 1.92.0em (0= 3.6 x 2.1em, n=30).

Material examined Chinag Guizhou Province, Zunyi City, Suiyang County, Shuangme
Valley (28°1'39.05"N, 107°7'58.65"E). On a pupzegidopterg, 30 September 2023, Wanhao
Chen, GZAC SY0956 (holotype), SY095@&x-type), SY095& (living culture); On a pupa
(Lepidoptera, 30 September 2023, Wanhao Chen, SY0959 (specimen), SY09591, SY09592 (living
culture).

Habitati Near the road, buried in soil.

Notes i Molecular characterization through NCBI BLASTn analysis and nmdiis
phylogenetic reconstruction (dataset 2, Fig. 2) revealedGbedyceps pupicoldSY09591 and
SY09592) was grouped witBordycepsspecies and have close relationship vithfumosorosea
(Wize) Kepler et al. which was also supported by the phylogenetic analyses @uoahgeps
species (Suppl. Fig. 4). Compared with the typical characteri§icpupicolawas distinguished
from C. fumosorosedy its shorter conidiophores (9280.2 x 1.22 . 3  aiprto 308 pm and the
shape of conidia (ellipsoidal to  fusiform vs  cylindrical to  fusiform)
(https://mycobank.org/details/26/8118). The combined evidence from morphological characteristics
and robusmolecular phylogenetic analyses substantiates the recognitonpafpicolaas a novel
species.

Cordyceps suiyangensi&/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 14
Index Fungorummumber 9033%8; Facesoffungi numbeFoF 1744
Etymology i referring to the location, Suiyang County, where the fungus was first
discovered.

C
Figure 14 1 Cordyceps suiyangensis (SY09851, exype) a Infected larva.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéwRhialides and conidia
were stained with cotton blue. Scale baix 8 10 mm, di = 10 &m.

Descriptioni Colonies on PDA reaching 229 mm diam. in 14 d at 25°C, yellowish to pale
orange, consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish to pale orange.
Prostrate hyphae smooth, septate, hyaling,211%&m diam. Conidial structures consisting of erect
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conidiophores usually arising from the aerial hyphae, solitary or phialides in whorls of two.
Phialides 4.89.4 x 2.02.6em (0= 7.0 x 2.3em, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyaline;elled, cylindrical, 3.66.9 x 1.32.0em (0= 5.2

I 1.6 &em, n=30).

Material examined Chinag, Guizhou Province, Zunyi City, Suapg County, Shuangmen
Valley (28°1'39.05"N, 107°7'58.65"E). On a larvaefidopterg, 30 September 2023, Wanhao
Chen, GZAC SY0985 (holotype), SY098ix-type), SY0982 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notes i Phylogenetic analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th@brdyceps suiyangens{S§Y09851 and SY09852) was grouped within
the genusCordyceps Maximum likelihood and Bayesian inference analyses revealed a strongly
supported clade (100% ML/1 PP) comprisif@. suiyangensisand its closest relative
C. tiankengensjsvhich was also supported by the phylogenetic analyses a@analycepspecies
(Suppl. Fig. 4). Compared with the typical characteristicssuiyangensisvas distinguished from
C. tiankengensidy its shorter phialides (4.8.4 x 2.02 . 6 & mild2sx 1 B2 15 & m) an
larger conidia (cylindrical, 3i®8.9 x 1.32 . 0 e m vs 16Lx1820rm,emj. I Chen
2022b). The distinct morphological characteristics coupled with robust phytogengport
confirm C. suiyangensias a new species.

Cordyceps vallisv.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 15
Index Fungorurmumber 90339; Facesoffungi numbeFEoF 1745
Etymology i referring to its location, Shuangmen Valley, where the fungus was first
discovered.

Figure 157 Cordyceps valligSY09171, exype) a Infected pupa.ib Colonies on PDA culture
media with upper (b) and reverse (c) viewsil dPhialides and conidia. Scale bars:
bic =10 mm, dl = 10 & m.

Descriptioni Colonies on PDA reaching B84 mm diam. in 14 d at 25°C, yellowish to pale
orange, consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish to pale orange.
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Prostrate hyphae smooth, septate, hyaling,1192m diam. Conidial structures consisting of erect
conidiophores usually arising from the aerial hyphae, solitary or phialides in whorls of two.
Phialides 8.912.6 x 1.42.0em (0= 12.5 x 1.7em, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in chains, hyalineglled, cylindrical, 5.18.5 x 2.12.5em
(0=6.3 x 2.3&m, n=30).

Material examined Ching Guizhou Province, Zunyi City, Suiyang County, Shuangmen
Valley (28°1'39.05"N, 107°7'58.65"E). On a conofhepidopterg, 30 September 2023, Wanhao
Chen, GZAC SY0917 (holotype), SY091{#Ex-type), SY091 2 (living culture).

Habitati Near the road, buried in soil.

Notes i Phylogenetic analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th@ordyceps valligSY09171 and SY09172) was grouped within the genus
Cordyceps Maximum likelihood and Bayesian inference revealed a strongly supported clade
(100% ML/1 PP) comprising. vallis and its closest relativ€. cocoonihabitawhich wasalso
supported by the phylogenetic analyses an@aglycepsspecies (Suppl. Fig. 4). Compared with
the typical characteristicE;. valliswas distinguished fronT. cocoonihabiteby its larger conidia
(cylindrical, 5.185%x212. 5 em vs ovaBOxt®milf Bsiefmyr h,Wah.g6é et
The integrative assessment of both morphological characteristics and genomic data provides
conclusive support for establishigg vallisas a new species.

DimorphsporaW.H. Chen, Y.F. Han & J.D. Liang gen. nov.

Index Fungorummumber 903415 Facesoffungi numbeFEoF 17456

Type specie$ Dimorphspora sinensié/.H. Chen, Y.F. Han & J.D. Liang

Etymologyi referring to its two types of conidia in this genus.

Description i Colonies on PDA, white, reverse yellowish, pale gray to brownish.
Conidiophores mononematous, usually arising from aerial hyphae, phialides solitary or in groups of
two. Phialides emerging laterally from hyphae, forming a compact hymenium, abruptly narrowing
into a neck. Conidia oreelled, hyaline, macroconidia nuciformis, microconidia fusiform.
Octahedral crystals absent.

Notesi Molecular phylogenetic reconstruction placBtmorphsporain a wellsupported
monophyletic group (Fig. 2), showing closest affinity Rarengyodontiumwhile maintaining
distinct separation. However,Dimorphspora species show significant different from
Parengyodontiunspecies by its two types of conidia and absent of zigzag rachides in the phialides
(conidiogenous cells). Among the famiBordycipitaceagDimorphsporais closely related to the
genera Akanthomyces Arachnidicola Corniculantispora Corpulentispora Flavocillium,
Gamszarea NeogamszarellaZarea and Zouia based on the lecanicilliwiike conidiogenous
structures. Compared with the typical characteristi@snorphspora species was significant
different from AkanthomycesArachnidicola and Zouia species by its two types of conidia.
Dimorphsporaspecies was significant different froBorniculantisporaand Zarea species by its
nuciformis or fusiform conidia and absent of octahedral crystBisnorphsporaspecies was
significant different fromCorpulentisporaand Flavocillium species by its spider hosts and
nuciformis or fusiform conidiaDimorphsporaspecies was significant different fro@amszarea
andNeogamszarellgpecies by its absent of a cluster of denticles on the conidiogenous cells. The
combined evidence from distinctive morphological characteristics and robust molecular
phylogenetic analyses substantiates the establishmBmofphsporaas a novel genus.

Dimorphspora sinensi®V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 16

Index Fungorummumber 903370 Facesoffungi numbeFEoF 17476
Etymologyi referring to its location, China, where the fungus was first discovered.
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Figure 16 1 Dimorphspora sinensis (ZY06451, extype) a Infected spider.
bi c Colonies on PDA culture media with upper (b) and reverse (c) viéwSIdalides and conidia.
Scale bars:tc =10 mm,dk = 10 & m.

Descriptioni Colonies on PDA reaching B36 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish, pale gray to brownish. Prostrate
hyphae smooth, septate, hyaline, T2.8 em diam. Conidial structures consisting of erect
conidiophores usually arising from the aerial hyphae, solitary or phialides in whorls of two.
Phialides 18.827.6 x 1.11.8em (o= 23.6 x 1.4em, n=30), with a cylindrical basal portion,
tapering into a distinct neckonidia hyaline, icelled, macroconidia nuciformis, 500 x 1.31.6
em (o= 5.7 x 1.4em, n=30); microconidia fusiform, 2.8.1 x 1.41.7em (0= 3.0 x 1.5em,
n=30).

Material examinedi China Guizhou Province, Zunyi City, Honghuagang District,
Dabanshui National Forest Park (27°46'35.904"N, 106°48'30.89"E). On a dead Apaherag, 3
June 2022, Wanhao Chen, GZAC ZY064%l¢type), ZY06451 (ex-type), ZY064 (living
culture).

Habitati Near the road, located on or under the rock.

Notesi Phylogenetic analysis of concatenated dataset 2 (Fig. 2) confirmed the taxonomic
placement of Dimorphspora sinensiswithin the newly established genuBimorphspora
Phylogenetic analysis placed the taxon in a distinct clade sisRarémgyodontiunspecies, with
maximum statistical support (100% ML/0.99 PP). Compared with the typical characteristics,
Dimorphspora sinensisvas distinguished fromParengyodontiumspecies by its two types of
conidia and absent of zigzag rachides in the phialides (conidiogenous cells) (Tsang et al. 2016). The
combined evidence from morphological characteristics and robust molecular phylogenetic analyses
substantiates the recognition @fimorphspora sinensias a novel species, necessitating the
establishment of the new geribsnorphspora

GamszarellaCrous, Persoonia 51: 391 (2023)

Type species Gamszarella buffelskloofingrous 2023

Notesi Crous et al. (2023) established the ge@amnszarella with G. buffelskloofina
designated as the type species, along with two additional @xantillana (R.F. Castafieda &
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G.R.W. Arnold) Crous an&. magnispordZ.F. Zhang & L. Cai) Crous. Khonsanit et al. (2024)
erected the new genw@orpulentisporakhons. et al. to accommodat@amszarella magnispora
Subsequently, Chen et al. (2025) proposabgamszarellaV.H. Chen et al. foilGamszarella
antillana, while describing two additional species witlii@amszarellaGamszarella sinensid/.H.
Chen et al. ané. vallensisW.H. Chen et al. ThusGamszarellaconsists of 3 species. Our study
expands this taxonomic framework by introducing three Gamszarellaspecies.

Gamszarella araneicol&V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 17

Index Fungorurmumber 90337L; Facesoffungi numbeFEoF 1747

Etymologyi referring to its host spider.

Descriptioni Colonies on PDA reaching #87 mm diam. in 14 d at 25°C, white, consisting
of a basal felt andottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i3.7 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or conidiogenous cells in whorls of two to three.
Conidiogenous cells 27.36.9 x 1.51.9em (0= 33.5 x 1.7em, n=30), with a cylindrical basal
portion, bearing numerous denticles, tapering into a distinct neck. Conidia hyaledied,
fusiform to ellipsoidal, 3.86.0 x 2.12.3em (0= 4.8 x 2.22m, n=30).

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a spider
(Araneag, 1 May 2022, Wanhao Chen, GZAC DY0561 (holotype), DYO05@&kitype), DY05612
(living culture).

Habitati On the underside of leaves of brdadved plant species.

Figure 17 1 Gamszarella araneicola (DY05611, extype) a Infected spider.

bic Colonies on PDA culture media with upper (b) and reverse (c) vieing. jd k, n
Conidiogenous cells and conidia. h, i, I, m Conidiogenous cells and conidia were stained with
cotton blue. Scale barsid=10mm,dn = 10 & m.

Notes i Phylogenetic analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealatiat Gamszarella araneicol@DY05611 and DY05612) was grouped within
the genusGamszarella Maximum likelihood analysis revealed a strongly supported clade (92%
ML) comprising G. araneicolaand its closest relativ&. formicae Compared with the typical
characteristics(s. araneicolawas distinguished fron®. formicaeby its larger conidia (3i%.0 x
2512. 3 em38s172. 3 em) and spider host. The comb
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characteristics and robust molecular phylogenetic analyses substantiates the recognition of
G. araneicolaas a novel species.

Gamszarella formica&V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 18

Index Fungorummumber 90332; Facesoffungi numbeFoF 1748

Etymologyi referring to its host ant.

Descriptioni Colonies on PDA reaching #834 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 0:9.2 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or conidiogenous cells in whorls of two to three.
Conidiogenous cells 13.21.3 x 1.32.3em (0= 18.5 x 1.7em, n=30), with a cylindrical basal
portion, bearing numerous denticles, tapering into a distinct neck. Conidia hyaledied,
fusiform to ellipsoidal, 2.23.8 x 1.72.5em (0= 3.2 x 2.0em, n=30).

f N

Figure 18 1 Gamszarella formicadDY09591, extype) a Infected ant.ilc Colonies on PDA
culture media with upper (b) and reverse (c) views. @onidiogenous cells and conidia were
stained with cotton blue. Scale barsclk= 10 mm, di = 10 &m.

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On an ant
(Formicidag, 4 September 2021, Wanhao Chen, GZAC DY0959 (holotype), DY0958type),
DY0952 (living culture).

Habitati On the underside of leaves of brdadved plant species.
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Notes i Phylogenetic analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th&amszarella formicadDY09591 and DY09592) was grouped with
Gamszarellsspecies. Maximum likelihood analysis revealed a strongly supported clade (92% ML)
comprising G. formicae and its closest relativés. araneicola Compared with the tygpal
characteristics(s. formicaewas distinguished fror®. araneicolaby its smaller conidia (2i3.8 x
1.772. 5 emi60s 2B2..53 € m) and ant host. The combi
morphological characteristics and robust molecular phylogenatialyses substantiates the
recognition ofG. formicaeas a novel species.

Gamszarella pupicol&V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 19

Index Fungorurmumber 90333; Facesoffungi numbeFoF 1748

Etymologyi referring to its pupa host.

Descriptioni Colonies on PDA reaching 449 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i.2.5 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or conidiogenous cells in whorls of two to three.
Conidiogenous cells 10.23.4 x 0.71.0em (o= 18.1 x 0.9em, n=30), with a cylindrical basal
portion, bearing numerous denticles, tapering into a distinct neck. Conidia hyaledied,
fusiform to ellipsoidal, 2.64.2 x 1.02.1em (0= 3.2 x 1.7em, n=30).

Material examined China Guizhou Province, Guiyang City, Wudang District, Bala Valley
(26°45'7.0344"N, 106°58'57.09"E). On a pupagidopterd, 5 April 2024, Wanhao Chen, GZAC
WDO0411 (holotype), WD0411(ex-type), WD04112 (living culture).

Figure 19 1 Gamszarella pupicola (WD04111, extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéWw&othidiogenous cells
and conidia were stained with cotton blue. Scale bars=.0 mm, @l = 10 &m.

Habitati On the underside of leaves of breadved plant species.
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Notes i Molecular analyses including NCBI BLASTn comparisons and rgdiis
phylogenetic regnstruction (dataset 2, Fig. 2) revealed Bamszarella pupicol@/vD04111 and
WDO04112) was grouped within the gem@amszarellaforming a distinct clade witks. vallensis
Compared with the typical characteristi, pupicolawas distinguished fron®s. vallensisby its
longer conidiogenous cells (1028.4x0.71 . 0 € m54>61.323. 8 e€m) and pupa
et al. 2025). Distinct morphological characteristics coupled with robust phylogenetic support
confirm G. pupicolaas a new species.

Lecanicillium W. Gans & Zare, Nova Hedwigia 72: 50 (2001)

Type specie$ Lecanicillium lecanii(Zimm.) Zare & W. Gams 2001

Notesi Zare & Gamgq2001) introduced the genlecanicilliumfor the entomogenous and
fungicolous species iWerticillium sectionProstrata and later rejected by Kepler et al. (2017)
based on phylogenetic analysesCalrdycipitaceaeKhonsanit et al. (2024) subsequently reinstated
the genusLecanicillium recognizing 17 valid species. Our study expands this taxonomic
framework by describing three additional novel species.

Lecanicillium araneaeW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 20

Index Fungorummumber 90334, Facesoffungi numbeFoF 1780

Etymologyi referring to its spider host.

Descriptioni Colonies on PDA reaching 234 mm diam. in 14 d at 25°C, white to purple,
consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae
smooth, septate, hyaline, 1135 em diam. Conidial structures consisting of erect conidiophores
usually arising from the aerial hyphae, solitary or verticililike with phialides in whorls of two
to three. Phialides 13.22.2 x 1.21.8em (0= 18.2 x 1.8em, n=30), with a cylindrical basal
portion, tapering into a distinct neck. Conidia in chains, hyaline, cylindrical to fusifenalled,
286.2x1.32 . & (s 3.9 x 1.6em, n=30).
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Figure 20 1 Lecanicillium araneae (KY04081, extype) a Infected spider.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) views.Rhialides and
conidia were stained with cotton blue. Scale bars:=10 mm,dm = 10 & m.
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Material examined China Guizhou Province, Guiyang City, Kaiyang County, Monkar
Tiankeng (27°5'12.138"N, 107°40'48.42"E). On a spiderniieag, 6 April 2024, Wanhao Chen,
GZAC KY0408 (holotype), KY04081ex-type), KY04082 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notes i Phylogenetic analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed thaecanicillium araneagKY04081 and KY04082) was grouped within
the genus Lecanicilium forming a maximally supported clade (100% ML/1 PP) with
L. uredinophilum which was also supported by the phylogenetic analyses atreapicillium
species (Suppl. Fig3). Compared with the typical characteristics,araneaewas distinguished
from L. uredinophilumby its shorter phialides [13.22.2 x 1.21 . 8 € mi60.86 x R@®50
3. 0) & m] (Park et al. 2015) . The ¢ aceMdensee d mc
substantiates the recognitionlofaraneaeas a novel species.

Lecanicillium pantatomidaé/VN.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 21
Index Fungorummumber 90335; Facesoffungi numbeFoF 17481
Etymologyi referring to its host stink bug in the famMantatomidae

[
e Sl

Figure 21 1 Lecanicilium pantatomidae(DY45191, extype) a Infected stink bug.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéyBhihlides and conidia.
Scale barsbic=10mm,dj] = 10 & m.

Descriptioni Colonies on PDA reaching P23 mm diam. in 14 d at 25°C, white to purple,

consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae
smooth, septate, hyaline, D197 em diam. Conidial structures consisting of erect conidiophores
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usually arising from the aerial hyphae, solitary or verticililike with phialides in whorls of two
to three. Phialides 8i21.8 x 1.31.8em (0= 9.8 x 1.4em, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in chains, hyaline, cylindrical to fusiforce)léd, 2.14.3 x
1.3711 . & (s 3.7 x 1.5em, n=30).

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, MayaoiWer Valley (26°22'8.3748"N, 107°23'16.96"E). On a dead stink
bug Pantatomidag 3 May 2024, Wanhao Chen, GZAC DY4519 (holotype), DY45(E3dtype),
DY4512 (living culture).

Habitati On the underside of leaves of bredadved plant species.

Notes i Phylogenetic analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed thaecanicillium pantatomida€DY45191 and DY45192) was grouped
with Lecanicillium species forming a distinct clade with.. sinenseand L. neocoleopterorum
which was also supported by the phylogenetic analyses atreanicilliumspecies (Suppl. Fig. 3).
Compared with the typical characteristics pantatomidaevas distinguished frorh. sinenséy its
shorter phialides (8121.8 x 1.31. 8 e mil4Gx 216 5 & m) and st
Lecanicillium pantatomida&as distinguished fromh. neocoleopterorunby its shorter phialides

82118x131. 8 emi2W6xUN6R2. D em) and smaller coni di

27143 x131. 9 em vs d§6%n5dr i8ca&elm) J.Chen et al

n k

2 C

evidence from morphological characteristics and robust molecular phylogenetic analyses

substantiates the recognitionlofpantatomida@s a novel species.

Lecanicillium sinenseW.H. Chen, Y.F. Han & J.DLiang, sp. nov. Fig. 22
Index Fungorurmumber 90336; Facesoffungi numbeFoF 17482
Etymologyi referring to the country, China, where the fungus was first discovered.

Figure 221 Lecanicillium sinens€DY45361, extype) a Infected pupa.ib Colonies on PDA
culture media with upper (b) and reverse (c) views. d, h, k, | Phialides and conidia.

€i g, i, j Phialides and conidia were stained with cotton blue. Scale bars: X0 mm,d = 10 e m
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Descriptioni Colonies on PDA reaching B43 mm diam. in 14 d at 25°C, white to purple,
consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae
smooth, septate, hyaline, 1200 em diam. Conidial structures consisting of erect conidiophores
usually arising from the aerial hyphae, solitary or verticililike with phialides in whorls of two
to three. Phialides 7.64.0 x 1.21.5em (0= 11.9 x 1.3em, n=30), with a cylindrical basal
portion, tapering into a distinct neck. Conidia in chains, hyaline, cylindrical to fusifenalled,
254.2x1.21 . & (& 3.3 x 1.4em, n=30).

Material examinedi Ching Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a dead pupa
(Lepidoptera, 3 May 2024, Wanhao Chen, GZAC DY4536 (holotype), DY4586é%type),
DY453&2 (living culture).

Habitati Near the road, buried in soil.

Notesi Maximum likelihood and Bayesian analyses of dataset 2 (Fig. 2) placgidense
(DY45361 and DY45362)in a wellsupported clade together with. Pantatomidaeand
L. neocoleopterorumwvhich was also supported by the phylogenetic analyses abnemagicillium
species (Suppl. Fig. 3), while BLASTn results confirmed its placement witeganicillium
Compared with the typical characteristicssinensevas distinguished frorh. pantatomidady its
longer phialides (71614.0 x 1.21 . 5 € nillvBsx 1.81 .28 ¢ m) a nlekcamcillipra h o s
sinensewas distinguished frorh. neocoleopterorunby its shorter phialides (7.64.0 x 1.21.5
em vsi2016%1862. 0 em) and small er coni4d@kRh21(. Sy leinm d
vs cylindrical, 3.36.6 x1.51. 8 em) . The combined evidence fr
and robust molecular phylogenetic analyses substantiates the recognitiosirdnseas a novel
species.

NeolecanicilliumW.H. Chen, Y.F. Han & J.OLiang gen. nov.

Index Fungorummumber 9034 6; Facesoffungi numbeFoF 1745

Type specie$ Neolecanicillium sinensi¢/.H. Chen, Y.F. Han & J.D. Liang

Etymologyi referring to a new genus with morphological characteristics similar to the genus
Lecanicillium

Descriptioni Colonies on PDA, white, reverse yellowish. Conidiophores mononematous,
usually arising from aerial hyphae, phialides solitary or in groups of two to three. Phialides
emerging laterally from hyphae, forming a compact hymenium, abruptly narrowing into a neck.
Conidia in chains, onreelled, hyaline, cylindrical or fusifornOctahedral crystals absent.

Notesi The newly proposed genieolecanicilliumforms a distinct evolutionary lineage
sister toParahevansiain our phylogenetic reconstruction (Fig. 2). Howevieolecanicillium
species was significant different froBarahevansiasspecies by its conidiophores mononematous,
cylindrical phialides and cylindrical or fusiform conidia. Among the fan@grdycipitaceag
Neolecanicilliumis closely related to the genedtanthomycesArachnidicolg Corniculantispora
Corpulentispora Dimorphspora Flavocillium, Gamszarea NeogamszarellaZarea and Zouia
based on the lecanicillimiike conidiogenous structures. Compared with the typical characteristics,
Neolecanicilliumspecies was significant different froAkanthomycesArachnidicolaand Zouia
species by its two types of conidilleolecanicillium species was significant different from
CorniculantisporaandZareaspecies by its cylindricar fusiform conidia and absent of octahedral
crystals.Neolecanicilliumspecies was significant different fro@orpulentispora Dimorphspora
and Flavocillium species by its cylindrical or fusiform conididleolecanicilliumspecies was
significant different fromGamszareaand Neogamszarellsgspecies by its absent of a cluster of
denticles on the conidiogenous cells. This combined evidence substantiates the establishment of
Neolecanicilliumas a new genus.

Neolecanicillium sinensisV.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 23

Index Fungorurmumber 90337; Facesoffungi numbeFoF 17483
Etymologyi referring to its location, China, where the fungus was first discovered.
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Figure 23 1 Neolecanicilium sinensis (DY091351, extype) a Infected spider.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéwRBhihlides and conidia
were stained with cotton blue. Scale baix £ 10 mm, di = 10 &m.

Descriptioni Colonies on PDA reaching PR5 mm diam. in 14 d at 25°C, yellowish to pale
orange, consisting of a basal felt and cottony, floccose overgrowth, reverse yellowish to pale orange.
Prostrate hyphae smooth, septate, hyaliné, 1088m diam. Conidial structures consisting of erect
conidiophores usually arising from the aerial hyphae, solitary or phialides in whorls of two.
Phialides 13.824.8 x 0.41.3em (o= 19.5 x 1.0em, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in subglobose head, hyakoa|ed, cylindrical, macrospore,
74117 x 040. 9m (® = 9.1 x 0.7 em, n=30); microspore, 3iB.9 x 0.40.9 em
(0= 3.3 x 0.6em, n=30). Octahedral crystals absent.

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'88™, 107°23'16.96"E). On a spider
(Aranea@, 4 September 2021, Wanhao Chen, GZAC DY09135 (holotype), DYO9QE358¢pe),
DY09132 (living culture).

Habitati Near the road, buried in soil.

Notesi Phylogenetic analysis revealed thaolecanicillium sinensi®rms a distinct lineage
sister to Parahevansia koratensisCompared with the typical characteristidéeolecanicillium
sinensiswas distinguished fronParahevansia koratensiby its conidiophores mononematous,
cylindrical phialides and cylindrical or fusiform conidia (Mongkolsamrit et al. 2022). The
combined morphological and molecular phylogenetic evidence substaniatdecanicillium
sinensisas a new species. Therefore, we introdudezblecanicilliumas a new genus that
accommodates the specibk,sinensis

NuciformisporaW.H. Chen, Y.F. Han & J.D. Liang gen. nov.

Index Fungorurmumber 903417; Facesoffungi numbeFoF 1748

Type species Nuciformispora sinens@/.H. Chen, Y.F. Han & J.D. Liang

Etymologyi referring to its nuciformidike conidia.

Descriptioni Colonies on PDA, white, reverse yellowish. Conidiophores mononematous,
usually arising from aerial hyphae, phialides solitary or in groups of two to four. Phialides
emerging laterally from hyphae, forming a compact hymenium, abruptly narrowing into a neck.
Conidia onecelled, hyaline, nuciformis. Octahedral crystals present or absent.

Notesi In our phylogenetic reconstruction (Fig. Rlyciformisporawas resolved as a distinct
clade with closest affinity td~lavocillium. However, Nuciformisporaspecies was significant
different fromFlavocillium species by its nuciformilske macroconidia, cylindrical and ellipsoidal
microconidia and spider or insect host. Among the far@ibrdycipitaceag Nuciformisporais
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closely related to the genefkanthomycesArachnidicolg Corniculantispora Corpulentispora
Dimorphspora Gamszarea NeogamszarellaNeolecanicillium Zarea and Zouia based on the
lecanicilliumlike conidiogenous structures. Compared with the typical characteristics,
Nuciformisporaspecies was significant different frodkanthomycesArachnidicola and Zouia
species by its two types of conidia and present or absent of octahedral ciNgtalgrmispora
species was significant different fro@orniculantisporaand Zareaspecies by its nuciformikke
macroconidia. Nuciformispora species was significant different fromCorpulentispora
Flavocillium and Neolecanicilliumspecies by its nuciformike macroconidia and present or
absent of octahedral crystaléuciformisporaspecies was significant different frodimorphspora
species by its present or absent of octahedral cry$aisiformisporaspecies was significant
different fromGamszareandNeogamszarellapecies by its absent of a cluster of denticles on the
conidiogenous cells. The combined evidence from morphological characteristics and robust
molecular phylogenetic analyses substantiates the establishmé&hicbrmisporaas a novel
genus.

Nuciformispora aranearum(Petch) W.H. Chen, Y.F. Han & J.D. Liang, comb. nov.

Index Fungorummumber 90338; Facesoffungi numbeFEoF 17484

1 Cephalosporium aranearufetch, Trans. Br. mycol. Soc. 16(4): 22832

1 Engyodontium arachnophilumM.C. Evans & Samson, Persoonia 12(2): 143 (1984)

1 Verticillium aranearum (Petch) W. Gams, Cephalosporiartige Schimmelpilze
(Stuttgart): 186 (1971)

1 Lecanicillium aranearunfPetch) Zare & W. Gams, Nova Hedwigia 7t 30(200J)

! Torrubiella albaPetch, Trans. Br. mycaBoc. 16(4): 2241932

MycoBank No.MB 197082

Typei Ghana, on a spideAfaneidg, 1973, H.C. Evans, eype, CBS 726.73a.

Descriptioni See Zare & Gams (2001).

Notesi Kepler et al. (2017) proposed the synonymizatiof@fubiella with Akanthomyces
However, the placement dforrubiella ablawas still unresolvedLecanicillium aranearunwas
treated as the anamorph Ddrrubiella abla(Zare & Games 2001). In the present study (Fig. 2),
Lecanicillium aranearungrouped with the new strains into a monophyletic clade in the family
CordycipitaceaeThus,Nuciformispora aranearuns proposed as a new combination.

Nuciformispora araneicolawW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 24

Figure 24 i1 Nuciformispora araneicola (XY07011, extype) a Infected spider.
bi ¢ Colonies onPDA culture media with upper (b) and reverse (c) vievisn dPhialides and
conidia were stained with cotton blue. Scale bars:=10 mm,dm = 10 & m.
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Index Fungorunmumber 9033'®; Facesoffungi numbeFoF 17485

Etymologyi referring to its host spider

Descriptioni Colonies on PDA reaching P91 mm diam. in 14 d at 25 °C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 009.5 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or phialides in whorls of two to three. Phialidé24.0.%

1.0'1 . W (= 16.7 x 1.Em, n=30), with a cylindrical basal portion, tapering into a distinct neck.
Conidia hyaline, icelled, macroconidia dafat shape, 81012.9 x 1.42.1em (0= 10.6 x 1.6em,
n=30); microconidia, cylindrical, 2i&.6 x 0.91.4em (0= 3.9 x 1.2em, n=30). Octahedral
crystals not observed.

Material examinedi China Guizhou Province, Qianxinan Buykiiao Autonomous
Prefecture, Xiying City, Maling River Valley (25°8'19.66"N, 104°57'43.17"E). On a dead spider
(Aranea@, 17 July 2022, Wanhao Chen, GZAC XY0701 (holotype), XYO7{#&%-type),
XY07012 (living culture).

Habitati Near the road, located on or under the rock.

Notesi Molecular analyses of concatenated dataset 1 (Fig. 2) confiNoedormispora
araneicola as a distinct species withiNuciformispora forming an independent lineage with
significant genetic divergence from other species. Compardd tlve typical characteristics,

N. araneicolawas distinguished fror\. aranearumby its shorter phialides (10.84.1 x 1.01.7

em vsi300k%.1@1. 5 &m), two type of conidia and a
Gams 2001)Nuciformispora araneigla was distinguished fror\l. sinenséy its shorter phialides
(16.7 T 1.3 em vs 19.7 1T 1.1 em) and | arger
Nuciformispora araneicolavas distinguished fronN. valliseby its shorter phialides (16.7 x 1.3
em vs 20.2 I 0.7 em) and | ar ger maacifoordisponai di a
araneicolawas distinguished froriM. valliseby it s shorter phialides (

em) and | arger macroconidia ( leGnoléculdr phylagéetic m v
results and morphological characteristics supNograneicolaas a new species.

Nuciformispora sinens&V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 25

Index Fungorurmumber 903381 Facesoffungi numbeFoF 17486

Etymologyi referring toits location, China, where the fungus was first discovered.

Descriptioni Colonies on PDA reaching B80 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reveedwish. Prostrate hyphae smooth,
septate, hyaline, 1i2.1 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or phialides in whorls of two to three. Phialidé23.2.&

1.0/'1 . in (x& 19.7 x 1.1em, n=30), with a cylindrical basal portion, tapering into a distinct neck.
Conidia hyaline, icelled, macroconidia datgt shape, 819.4 x 1.21.8em (0= 8.9 x 1.6em,
n=30); microconidia, cylindrical to fusiform, 3.2.8 x 1.21.8 em (0= 3.6 x 1.4em, n=30).
Octahedral crystals not observed.

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a spider
(Araneag, 1 May 2022, Wanhao Che@ZAC DY0528 (holotype), DY0528(ex-type), DY0528
(living culture).

Habitati Near the road, located on or under the rock.

Notesi Molecular analyses of concatenated dataset 2 (Fig. 2) confiNmedormispora
sinensewithin the genusNuciformispora forming a strongly supported clade (99% ML/0.94 PP)
with its closest relativéN. aranearum Compared with the typical characteristibijciformispora
sinensewas distinguished frol. aranearunby it s shorter phi ail300des (
x121.5 &em), two type of conidia and absent of
on distinctive morphological characteristics and vgelbported phylogenetic results, we formally
proposeN. sinenseaas a newly described species.
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Figure I Nuciformispora sinense (DY05281, extype) a Infected spider.
bi c Colonles on PDA culture media with upper (b) and reverse (c) viéwsj,ck Phialides and
conidia; h, i Phialides and conidia were stained with cotton blue. Scale bars: B0 mm,
dk = 10 & m.

Nuciformispora valliseW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 26

Index Fungorummumber 9033&; Facesoffungi numbeFEoF 1787

Etymology 1 referring toits location, Mayao River Valley, where thangus was first
discovered.

Descriptioni Colonies on PDA reaching B36 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i4.7 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or phialides in whorls of two to three. Phialidé23.6.%

0.6/0 . & (= 20.2 x 0.%m, n=30), with a cylindrical basal portion, tapering into a distinct neck.
Conidia hyaline, icelled, macroconidia dafgt shape, 11i012.8 x 0.71.1em (0= 12.0 x 1.Cem,
n=30); microconidia, cylindrical, 2Zi#.2 x 0.71.1 em (0= 3.2 x 0.8em, n=30). Octahedral
crystals not observed.

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a spider
(Araneag, 4 September 2021, Wanhao Chen, GZAC DY0969 (holotype), DYO0968type),
DY0969 (living culture).

Habitati Near the road, located on or under the rock.

Notesi Molecular analyses of concatenated dataset 2 (Fig. 2) confiNnedormispora
vallise within the genusNuciformispora forming a maximally supported clade (100% ML/1 PP)
with its closest relativiN. zunyense Compared with the typical characteristibijciformispora
vallise was distinguished fronN. zunyienséy its shorter phialides (16.23.7 x 060 . 9 e m v s
277369 x151. 9 em) and | ar gid28xMadt cbcomP@shidd841. 0
€ M The combined evidence from morphological characteristics and robust molecular
phylogenetic analyses substantiates the recognitibh wélliseas a novel species.

2928



be |k 'Y
£ "“N \ Jiceid

Figure 26 1 Nuciformispora vallise (DY09691, extype) a Infected spider.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) vieiyPhialides and conidia
were stained with cotton blue. Scale baix b10mm,d = 10 & m.

Nuciformispora zunyiens&V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 27

Index Fungorummumber 90338; Facesoffungi numbeFoF 17488

Etymologyi referring toits location, Zunyi City, where the fungus was first discovered.

Descriptioni Colonies on PDA reaching B9 mm diam. in 14 d at 25°C, white, consisting
of a baal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i2.1 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or phialides in whorls of two to three. Phialidé8&9.%

151 . & (xs= 31.0 x 1.72m, n=30), with a cylindrical basal portion, tapering into a distinct neck.
Conidia hyaline, icelled, macroconidia dagit shape, 649.3 x 1.41.8em (0= 8.1 x 1.7em,
n=30); microconidia, cylindrical, 3i3.7 x 1.92.0 em (0= 3.4 x 2.0em, n=30). Octahedral
crystals not observed.

Material examined China Guizhou Province, Zunyi City, Suiyang County, Shuangmen
Valley (28°1'39.05"N, 107°7'58.65"E). On a pupzeidopterg, 30 September 2023Nanhao
Chen, GZAC SY0922 (holotype), SY092@ix-type), SY0922 (living culture).

Habitati Near the road, buried in soil.

Notesi Molecular analyses of concatenated dataset 2 (Fig. 2) confiNmedormispora
zunyiensavithin the genudNuciformispora forming a maximally supported clade (100% ML/1 PP)
with its closest relativeN. vallise Compared with the typical characteristid$uciformispora
zunyiensevas distinguished fronN. vallise by its longer phialides (27:36.9 x 1.51 . 9 e m v s
16.723.7x060. 9 em) and smalil9.8xl4tha r8c ccomi B8k iAAL.1(06 . 4
em) . OQur polyphasic approach, i ncor porlactsi ng
phylogenetic reonstruction, validatel. zunyiensas a previously unrecognized species.
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Figure 27 T Nuciformispora zunyiense (SY09221 extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) vigwsl Bhialides and
conidia; j k Phialides and conidia were stained with cotton blue. Scale bars: 10 mm, dl = 10
em.

ParacorniculantisporaW.H. Chen, Y.F. Han & J.D. Liang gen. nov.

Index Fungorurmumber 9034 8; Facesoffungi numbeFoF 1749

Type specie§ Paracorniculantispra psalliotae(Treschew) W.H. Chen, Y.F. Han & J.D.
Liang

Etymology 1 referring to a new genus with similar morphological characteristics with the
genusCorniculantispora

Descriptioni Colonies on PDA, white, reverse reddish. Red or reddish pigment usually
diffusing into the agar. Phialides arising from undifferentiated prostrate conidiophores, solitary or
more often 34 (-6) in whorls on each node. Conidia typically solitary or few fasciculate at right
angles to the phialide tip, omelled, hyaline, commonly falcate. Octahedral crystals present or
absent.

Notesi Khonsanit et al. (2024) introduced the ge@asniculantisporawith the type species
Corniculantispora psalliotagdTreschew) Khons. et al. Zare & Gams (2001) designated the strain
CBS 505.48 as the neotype foecanicillium psalliotagTreschew) Zare & W. Gams. The strain
CBS 532.81 was the dype ofLecanicillium saksenagkushwaha) Kurihara & Sukarno. However,
the strain CBS 505.48 was not included in the phylogenetic analysis provided by Khonsanit et al.
(2024). Strains CBS 505.48 and CBS 532.81 can be clearly distinguished through phylogenetic
analysis in the present study (Fig. 2). Among the fa@iydycipitaceaeLecanicillium psalliotae
is closely related to the genek&anthomycesArachnidicolg Corniculantispora Corpulentispora
Dimorphspora GamszareaNeogamszarellaNeolecanicillium Nuciformispora Zareaand Zouia
based on the lecanicillinike conidiogenous structures. Compared with the typical characteristics,
Lecanicillium psalliotaewas significant different fromAkanthomycesArachnidicolaand Zouia
species by its two types of conidia and present or absent of octahedral chyetalsicillium
psalliotaewas significant different fronCorniculantisporaandZareaspecies by its present of red
or reddish pigment in the agatecanicilium psalliotae was significant different from
Corpulentispora Dimorphspora Flavocillium and Neolecanicilliumspecies by its red or reddish
pigment in the agar and present or absent of octahedral crystalnicillium psalliotaewas
significant different fromGamszareaand Neogamszarellspecies by its absent of a cluster of
denticles on the conidiogenous cells. Thus, a new geatecorniculantisporavas proposed for
Lecanicillium psalliotae
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Paracorniculantispora psalliota¢Treschew) W.H. Chen, Y.F. Han & J.D. Liang, comb. nov.
Index Fungorummumber 90338}, Facesoffungi numbeFoF 17489
1 Verticillium psalliotaeTreschew, Dan. Bot. Arkivi1(1): 7(1941])
1 Lecanicillium psalliotagTreschew) Zare & W. Gams, Nova Hedwig. 73: 21 (2001)
MycoBank No.MB 291975
Typei England, from casing soil in mushroom culture, 1947, J.C. La TouckigpexCBS
505.48.
Descriptioni See Zare & Gams (2001).

Paracorniculantispora sinensi8V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 28
Index Fungorummumber 9033&,; Facesoffungi numbeFoF 1780
Etymologyi referring toits location, China, where the fungus was first discovered.
Descriptioni Colonies on PDA reaching PSSO mm diam. inl4 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse reddish, red or reddish pigment usually
diffusing into the agar. Prostrate hyphae smooth, septate, hyalind,3g8n diam. Conidial
structures consisting of erect conidiophores usually arising from the aerial hyphae, solitary or
phialides in whorls of two to three. Phialides 223.1 x 0.81.3em (o= 22.5 x 1.0em, n=30),
with a cylindrical basal portion, tapering into a distinct neck. Conidia hyalireglléd,
macroconidia, falcate, 5.8.6 x 0.81.7em (0= 6.1 x 1.3em, n=30); microconidia, cylindrical to
ellipsoidal, 2.13.1 x 1.01.4em (0= 2.7 x 1.3&m, n=30). Octahedral crystals not observed.
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Figure 28 1 Paracorniculantispora sinensis(ZY06251, extype) a Infected spider.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) views. (c) sides of the colony.
di h Phialides and conidia were stained with cotton blue. Scale bars: 0 mm,dh = 10 & m.

Material examinedi China Guizhou Povince, Zunyi City, Honghuagang District,
Dabanshui National Forest Park (27°46'35.904"N, 106°48'30.89"E). On a dead Apahera@, 3
June 2022, Wanhao Chen, GZAC ZY0625 (holotype), ZY06@bdtype), ZY06252 (living

culture).
Habitati Near the road, located on or under the rock.
Notes i Molecular analyses of concatenated dataset 2 (Fig. 2) confirmed

Paracorniculantispora sinensisvithin the genusParacorniculantispora forming a strongly
supported clade (98% ML/0.96 PP) with its closest relaRvepsdliotae. Compared with the
typical characteristicdaracorniculantispora sinensiwas distinguished frorR. psalliotaeby its
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longer phialides (21i23.1 x 0.81 . 3 & mill0Osx 121 07 & m) , cylindrica
conidia and absent of octahedraystals (Zare & Gams 2001). The combined evidence from
morphological characteristics and robust molecular phylogenetic analyses substantiates the
recognition ofP. sinensisas a novel species.

RubrumomycedV.H. Chen, Y.F. Han & J.D. Liang gen. nov.

Index Fungorummumber 9034 D0; Facesoffungi numbeFoF 17460

Type specie$ Rubrumomyces sinendi.H. Chen, Y.F. Han & J.D. Liang

Etymologyi Fr om t hebrebtat memamMms t he characteristics
reddish pigment usually produces in the genus.

Descriptioni Colonies on PDA, white, reverse reddish, red or reddish pigment usually
produces in the agar. Conidiophores mononematous, usually arising from aerial hyphae, phialides
solitary or in groups of two to four. Phialides emerging laterally from hyphae, forming a compact
hymenium, abruptly narrowing into a neck. Conidia in chains;oafled, hyaline, fusiform or
ellipsoidal.

Notesi Among the familyCordycipitaceagRubrumomycespeciess closely related to the
genus Paracorniculantisporabased on the present of red or reddish pigment in agar. In our
phylogenetic reconstruction (Fig. Bubrumomycewas resolved as a distinct clade with closest
affinity to ParacorniculantisporaHowever,Rubrumomycespecies was significant different from
Paracorniculantisporaspecies by its paecilomycéke conidiogenous structure, fusiform or
ellipsoidal conidia and only one type of conidia. Among the fa@ibydycipitaceagthe genera
AkanthomycesArachnidicolg Corniculantispora Corpulentispora Dimorphspora Gamszarea
Neogamszarella Neolecanicillium Nuciformispora Zarea and Zouia were associated with
Lecanicillium species. Compared with the typical characteristRgsbrumomycespecies was
significant different from AkanthomycesArachnidicolg Corniculantispora Corpulentispora
Dimorphspora Neolecanicillium Nuciformispora Zareaand Zouia species by its present of red or
reddish pigment in agaRubrumomycespecies was significant different fro@amszareaand
Neogamszarellapecies by its present of red or reddish pigment in agar, and absent of a cluster of
denticles on the conidiogenous cells. The combined evidence from morphological characteristics
and robust molecular phylogenetic analyses substantiates the establishRebturhomyceas a
novel genus.

Rubrumomyces guizhouens&/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 29
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Figure 29 T Rubrumomyces guizhouensigTR05311 extype) a Infected larva.
bi ¢ Colonies on PDA culture media with upper (b) ancerse (c) views. id Phialides and conidia
were stained with cotton blue. m Phialides and conidia. Scale bars: X0 mm,dm = 10 & m.

Index Fungorurmumber 90338&; Facesoffungi numbeFoF 1741

2932



Etymology 1 referring toits location, Guizhou Provincewhere the fungus was first
discovered.

Descriptioni Colonies on PDA reaching #45 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse reddish, red or reddish pigment usually
diffusing into the agar. Prastte hyphae smooth, septate, hyaline 1.B em diam. Conidial
structures consisting of erect conidiophores usually arising from the aerial hyphae, solitary or
phialides in whorls of two to three. PhialidesiZ3.7 x 1.92.9em (0= 10.9 x 2.2em, n=30),
with a cylindrical basal portion, tapering into a distinct neck. Conidia hyaltoelldd, fusiform to
ellipsoidal, 1.82.6 x 1.31.8em (0= 2.1 x 1.5em, n=30). Octahedral crystals not observed.

Material examined China, Guizhou Province, Tongrenitg, Jiangkou County, Fanjing
Mountain (27°50'56.98"N, 108°46'52.28"E). On a latvepidopterd, 1 May 2023, Wanhao Chen,
GZAC TR0531 (holotype), TRO531(&x-type), TRO532 (living culture).

Habitati Near the road, located on or under the rock.

Notesi Molecular analyses of concatenated dataset 2 (Fig. 2) confiRmbdumomyces
guizhouensisvithin the newly established gen&ibrumomycesforming a distinct evolutionary
lineage sister t®R. sinensisCompared with the typical characteristiRslorumomyceguizhouensis
was distinguished frorR. sinensidy its longer phialides (7i32.7 x 1.92 . 9 & milOM4sx 5. 8
2.13. 2 em) and smadxl1l8i. 8 oanid®wlIR1 P8 ¢ m) . The c¢
evidence from morphological characteristics and robo®lecular phylogenetic analyses
substantiates the recognition®f guizhouensias a novel species.

Rubrumomyces sinensi/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 30
Index Fungorunmumber 9033&; Facesoffungi numbeFoF 1742
Etymologyi referring toits location, China, where the fungus was first discovered.

Figure 307 Rubrumomyces sinengiaY06111, extype) a Infected pupa.b Colonies on PDA
culture media with upper (b) and reverse (c) views Rialides and conidia. Scale bar$ch= 10
mm,dj = 10 & m.
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Descriptioni Colonies on PDA reaching RS0 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse reddish, red or reddish pigment usually
diffusing into the agar. Prostrate hyphae smooth, septate, hyalin&.®&n diam. Conidial
structures consisting of erect conidiophores usually arising from the aerial hyphae, solitary or
phialides in whorls of two to three. Phialidesiq.8.4 x 2.13.2em (0= 8.0 x 2.6em, n=30), with
a cylindrical basal portion, tapering into a distinct neck. Conidia hyaliuelldd, fusiform to
ellipsoidal, 3.14.2 x 1.92.2em (0= 3.8 x 2.Cem, n=30). Octahedral crystals not observed.

Material examinedi Ching Guizhou Province, Zunyi City, Honghuagang District,
Dabanshui National Forest Park (27°46'35.904"N, 106°48'30.89"E). On a Ipeypiadptera, 3
June 2022, Wanhao Chen, GZAC ZY0611 (holotype), ZY06(edtype), ZY06112 (living
culture).

Habitati On the underside of leaves of brdadved plant species.

Notesi Molecular analyses of concatenated dataset 2 (Fig. 2) confiRabdumomyces
sinensiswithin the genusRubrumomycedorming a distinct evolutionary lineage with its closest
relative R. guizhouensisCompard with the typical characteristicRubrumomyces sinensigas
distinguished fronR. guizhouensisy it s shorter phialides (8.0
| arger conidia (3.8 I 2.0 e&€m vs 2.1 1 1.5 ¢
phylogendt evidence substantiates the recognitioRo$inensisis a novel species.

SamsoniellaMongkols., Noisrip., Thanakitp., Spatafora & Luangsd, Mycologia 110(1): 248
(2018)

Type species Samsoniella inthanonensiglongkols., Noisrip., Thanakitp., Spatafora &
Luangsaard 2018

Notesi Mongkolsamrit et al. (2018) circumscribed the ge®#nsoniellawith the type
speciesS. inthanonensibongkols. et al. along with two additional tax&, alboaurantigG. Sm.)
Mongkols. et al. an®. aurantiaMongkols. et al. (Mongkolsamrit et al. 201&hen et al(2023)
summarized thaSamsoniellaconsists of twentynine species and introduced two new species. Six
new Samsoniellaspecies were reported by Wang ef(2024a), Pu et al. (2025), Evans et al. (2025)
and Zeng et a[2025). In the present study, eleven new species were introduced.

Samsoniella araneicoldV.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 31

Index Fungorummumber 9033&; Facesoffungi numbeFoF 1743

Etymologyi referring toits host spider.

Descriptioni Colonies on PDA reaching B83 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i.2.2 em diam. Conidal structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilluike with phialides in whorls of two to three.
Phialides 6.410.8 x 2.02.5em (0= 9.5 x 2.22m, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyaline;elled, fusiform, 2.63.1 x 2.02.4em (0= 2.9 x
2.3 e€m, n=30) .

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°23B48"N, 107°23'16.96"E). On a spider
(Araneag, 1 May 2022, Wanhao Chen, GZAC DY0547 (holotype), DYO5&xitype), DY05472
(living culture).

Habitati On the underside of leaves of breadved plant species.

Notesi Molecular characterization through NCBI BLASTn comparisons and +oglis
phylogenetic analysis (dataset 2, Fig. 2) revealed Saahsoniella araneicol§dDY05471 and
DYO05472) was grouped within the gerfsamsoniellaforming a maximally supported clade (100%
ML/1 PP) with S. sinensiswhich was also supported by the phylogenetic analyses among
Samsoniellaspecies (Suppl. Fig. 3). Compared with the typical characteriStica;aneicolavas
distinguished fromS. sinensiby i ts | onger phi ali93dxels52( 2. 5 m) ,
fusiform conidia, conidiophores mononematous and spider host (Wang et al. 2023). The combined
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evidence from morphological characteristics and robust molecular phylogenetic analyses
substantiates the recognition®faraneicolaas a novel species.

Figure 31 1 Samsoniella araneicola (DY05471, extype) a Infected spider.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéyBhihlides and conidia.
Scale bars:lt =10 mm,d = 10 & m.

Samsoniella fanjingensi$V.H. Chen, Y.F. Han & J.D. Liangp. nov. Fig. 32

Index Fungorummumber 90338®); Facesoffungi numbeFEoF 1744

Etymology 1 referring tothe location, Fanjing Mountain, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching BB1 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i@.5 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticillilike with phialides in whorls of two to three.
Phialides 6.810.0 x 1.83.0em (0= 8.9 x 2.3 m, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyalinegelled, ellipsoidal, 1i72.2 x 1.21.6em (0= 2.0
I 1m,5=36), or globose, 1i.9.4em (0= 2.1em, n=30).

Material examined® China, Guizhou Province, Tongren City, Jiangkou County, Fanjing
Mountain (27°50'56.98"N, 108°46'52.28"E). On a pupep{doptera, 1 May 2023, Wanhao Chen,
GZAC TR0524 (holotype), TR0524&x-type), TR05242 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notes i Molecular analyses including NCBI BLASTn comparisons and rgdiis
phylogenetic reconstruction (dataset 2, Fig. 2) revealedSaatsoniella fanjingensi§fR05241
and TR05242) was group witBamsoniellasspecies, forming a maximally supported clade (100%
ML/1 PP) with S. erucae which was also supported by the phylogenetic analyses among
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Samsoniellsspecies (Suppl. Fig. 3). Compared with thgidgl characteristicsS. fanjingensisvas
distinguished fronS. erucadby it s small er conidia (ellipsoi:
fusiform to ellipsoidal, 2829 x1.11. 5 em) (Chen et al . 2022¢c) .
morphological charaetistics and robust molecular phylogenetic analyses substantiates the
recognition ofS. fanjingensisis a novel species.
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Figure 32 1 Samsoniella fanjingensis (TR05241 extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and rex€c) views. ti Phialides and conidia.
Scalebars:lc =10 mm,di = 10 & m.

Samsoniella guiyangensié/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 33

Index Fungorummumber 90330; Facesoffungi numbeFoF 17485

Etymdogy i referring tothe location, Guiyang City, where the fungus was first discovered.

Descriptioni Colonies on PDA reaching BR1 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prosyait@en smooth,
septate, hyaline, 2.8.0 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilluike with phialides in whorls of two to three.
Phialides 7.010.6 x 1.62.1em (0= 8.8 x 1.8&m, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyaline;elled, fusiform to ellipsoidal, 112.8 x 1.42.1
em (0= 2.4 x 1.6em, n=30).

Material examined China, Guizhou Province, Guiyang City, Kang County, Monkeyear
Tiankeng (27°5'12.138"N, 107°40'48.42"E). On a pwmspidopterd, 1 May 2024, Wanhao Chen,
GZAC KY4534 (holotype), KY45341ex-type), KY45342 (living culture).

Habitati Near the road, buried in soil.

Notesi Molecular characterization through NCBI BLASTn comparisons and +haaitis
phylogenetic analysis (dataset 2, Fig. 2) revealed Saatsoniella guiyangens{(&Y45341 and
KY45342) was grouped within the genuSamsoniella forming a distinct clade with
S. miaolingensiswhich wa also supported by the phylogenetic analyses an8amgsoniella
species (Suppl. Fig. 3). Compared with the typical characterisScsguiyangensiswas
distinguished fromS. miaolingensiby i ts | onger phialides (8.8
small er conidia (fusiform to d838x162oi2dalm,) . 2 .T«
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combined morphological and molecular phylogenetic evidence substantiates the recognition of
S. guiyangensias a novel species.

Figure 33 1 Samsoniella guiyangeiss (KY45341, extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéwsh,dj Phialides and
conidia. g, i Phialides and conidia were stained with cotton blue. Scale bars1® mm, dj = 10
e m.

Samsoniella hoerensisW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 34

Index Fungorurmumber 9033®1; Facesoffungi numbeFoF 1746

Etymology i referring tothe location, Monkeyear Tiankeng, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching 282 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 0.7.3 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticillilike with phialides in whorls of two to three.
Phialides 8.111.8 x 1.01.4em (0= 9.7 x 1.22m, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyaline;elled, fusiform, 1.12.3 x 0.8 1.4em (0= 1.8 x
1.1 em, n=30).

Material examined China, Guizhou Province, Guiyang City, Kaiyang County, Monke&yr
Tiankeng (27°5'12.138"N, 107°40'48.42"E). On a pwmspidopterd, 1 May 2024, Wanhao Chen,
GZAC KY4514 (holotype), KY45141ex-type), KY45142 (living culture).
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Figure 34 1 Samsoniella houerensis (KY45141, extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéwBhihlides and conidia.
Scale bars:lc=10mm,di = 10 & m.

Habitati On the underside of leaves of bredadved plant species.

Notes i Molecular analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTnN
comparisons revealed th8amsoniella houerens{&Y45141 and KY45142) was grouped with
the genussamsoniellaforming a strongly supported clade (99% ML/1 PP) with its closest relatives
S. hymenopteroruand S. zongqii which was also supported by the phylogenetic analyses among
Samsoniellsspecies (Suppl. Fig. 3). Compared with the typical characteriStidsouerensisvas
distinguished frons. hymenopterorury its longer phialides (8i11.8 x 1.01 . 4 & nilOWs 6 . 5

x122.0 &em), smal |l er fusif oiRfmxtHi2nildicam)( lan8d Ip u:
(Chen et al. 2020d)Samsoniella houerensiwas distinguished frons. zongdqiiby its smaller
conidia (1. 8i28x1611 9¢cmmys aad5 pupa host. The ¢

molecular phylogenetic evidence substantiates the recognit®nhaiuerensias a novel species.

Samsoniella jiangkouensi8V.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 35

Index Fungorummumber 90334; Facesoffungi numbeFoF 1787

Etymology i referring to the location, Jiangkou County, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching 189 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and ¢tmny, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 112.3 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticillilike with phialides in whorls of two to three.
Phialides 7.18.8 x 1.92.4em (0= 8.1 x 2.1em, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyalinegelled, ellipsoidal to subglobose, 2374 x 2.0
2 . In(os 3.0 x 2.0em, n=30).

Material examinedi China Guizhou Province, Tongren City, Jiangkou County, Fanjing
Mountain (27°50'56.98"N, 108°46'52.28"E). On a pupep{doptera, 1 May 2023, Wanhao Chen,
GZAC TRO0503 (holotype), TRO503&x-type), TRO502 (living culture).

Habitati On the underside of leaves of brdadved plant species.
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Figure 35 1 Samsoniella jiangkouensis (TR05031 extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéwBhihlides and conidia.
Scale bars:lc =10 mmdil = 10 & m.

Notesi Molecular characterization through NCBI BLASTn comparisons and +aaitis
phylogenetic analysis (dataset 2, Fig. 2) revealed Slaatsoniella jiangkouens{§R05031 and
TR05032) was grouped witlsamsoniellaspecies, forming a strolyg supported clade (98%
ML/0.98 PP) withS. neopupicolawhich was also supported by the phylogenetic analyses among
Samsoniellaspecies (Suppl. Fig. 3rompared with the typical characteristi€s jiangkouensiwas
distinguished fronS. neopupicoldyit s shorter phial ildeg=s1528 31 clm) 2
and slowly growth on PDA (Chen et al. 2022c). The combined evidence from morphological
characteristics and robust molecular phylogenetic analyses substantiates the recognition of
S. jiangkouensias a novel species.

Samsoniella kaiyangensi¢/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 36

Index Fungorummumber 90335; Facesoffungi numbeFoF 1748

Etymology i referring to the location, Kaiyang County, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching B89 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 112.0 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilliike with phialides in whorls of two to three.
Phialides 7.914.8 x 1.82.8 em (0= 10.5 x 2.3em, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in chains, hyalineelled, ellipsoidal to globose, 2.2.2 x
1.712 . (o0& 2.9 x 1.%m, n=30).

Material examined China, Guizhou Province, Guiyang City, Kaiyang County, Monk&yr
Tiankeng (27°5'12.138"N, 107°0'48.42"E). On a pupep({dopterd, 1 May 202, Wanhao Chen,
GZAC KY4538 (holotype), KY45381ex-type), KY45382 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notes T Molecular analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th@amsoniella kaiyangengiKY45381 and KY45382) was grouped within
the genusSamsoniellaforming a maximally supported clade (100% ML/1 PP) with its closest
relatives S. tongrenensigand S. suiyangensiswhich was also supported by the phylogenetic
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analyges amondgsamsoniellsspecies (Suppl. Fig. 3). Compared with the typical characteristics,

kaiyangensisvas distinguished fror8. tongrenensisy i t s | onger phialides
1. 8 3amgoniella kaiyangensigas distinguished fror$. suinngensisy its longer phialides
(10.5 | 2.3 em vs 8.0 | 1.8 ¢&m). The combir

evidence substantiates the recognitio® okaiyangensias a new species.
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Figure 36 1 Samsoniella kaiyangensis(KY45381, extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéWwslalides and conidia.
i, ] Phialides and conidia were stained with cotton blue. Scale barss DO mm,dj = 10 & m.

Samsoniella miaolingensi8V.H. Chen, Y.FHan & J.D. Liang, sp. nov. Fig. 37

Index Fungorummumber 90336, Facesoffungi numbeFoF 1749

Etymology 1 referring tothe location, Miaoling Mountains, where the fungus was first
discovered.

Descriptioni Colonies on PDAeaching 6466 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 112.2 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilliike with phialides in whorls of two to three.
Phialides 6.28.2 x 1.92.6em (0= 7.0 x 2.3em, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyalinegelled, ellipsoidal, 3138.8 x 1.62.2em (0= 3.3
I 1.7 em, n=30).

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a pupa
(Lepidoptera, 1 May 2022 Wanhao Chen, GZAC DY0581 (holotype), DY058(éx-type),
DY05812 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notesi Molecular characterization through NCBI BLASTn comparisons and +haaitis
phylogenetic analysis (dataset 2, Fig. 2) revealed $aatsoniella miaolingensi®Y05811 and
DY05812) was grouped witBamsoniellaspecies, forming a distinct clade wigh guiyangensjs
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which was also supported by the phylogenetic analyses aBamgoniellaspecies (SuppFig. 3).
Compared with the typical characteristi&s,miaolingensisvas distinguished fror®. guiyangensis

by its shorter phialides (7.0 I 2.3 e€m vs 8. 38
vs fusiform to el |l icpnibimdddharphelogi2al ahd niolecularhylegeretic T h
evidence substantiates the recognitio® ofmiaolingensias a new species.

\‘*lliI
Figure 37 1 Samsoniella miaolingensis (DY05811 extype) a Infected pupa.

) :
&\ k‘ .
bi ¢ Colonies on PDA culture media with upper &by reverse (c) viewsi d Phialides and conidia.

Scale bars:lc =10 mm,dg = 10 & m.

Samsoniella simplicolaV.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 38

Index Fungorummumber 90337, Facesoffungi numbeFEoF 17500

Etymologyi referring toits simply arrangement of phialides.

Descriptioni Colonies on PDA reaching B8 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septae, hyaline, 1.62.8 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or phialides in whorls of two. Phialide$@3®x 2.33.1
em (0= 11.8 x 2.7em, n=30), with a cylindrical basal portion, tapering into a distinct neck.
Conidia in chains, hyaline-delled, fusiform to ellipsoidal, 2(3.2 x 1.82.2em (0= 2.8 x 2.Cem,
n=30).

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao Wir Valley (26°22'8.3748"N, 107°23'16.96"E). On a pupa
(Lepidoptera, 1 May 2024, Wanhao Chen, GZAC DY4512 (holotype), DY451@%type),
DY45122 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notes T Molecular analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th&amsoniella simplicol@DY45121 and DY45122) was grouped within
the genusSamsoniellaforming a maximally supported clade (100% ML/1 PP) with its closest
relative S. pupicolawhich was also supported by the phylogenetic analyses a®amgoniella
species (Suppl. Fig. 3). Compared with the typical characteriSticimplicolawas distinguished
from S. pupicolaby i ts | onger phi ali9.de853( 131 .c8e)btd2X. 7 ¢
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2021b). The combined morphological and molecular phylogenetic evidence substantiates the
recognition ofS. simplicolaas a novel species.

Figure 38 1 Samsoniella simplicola (DY45121 extype) a Infected pupa.
bi ¢ Colonies on PDA culture mdwith upper (b) and reverse (c) views$i Bhialides and conidia.
Scale bars:tc =10 mm,di = 10 & m.

Samsoniella suiyangensi/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 39

Index Fungorummumber 90338; Facesoffagi numberfFoF 1501

Etymology i referring to the location, Suiyang County, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching 289 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowikyerse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i7.9 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticillilike with phialides in whorls of two to three.
Phialides 6.69.3 x 1.62.2em (0= 8.0 x 1.8em, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyalinegelled, ellipsoidal, 2i52.9 x 1.62.1em (0= 2.7

-

I 1.9 e€m, n=30).
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Material examined Chinag, Guizhou ProvinceZunyi City, Suiyang County, Shuangmen
Valley (28°1'39.05"N, 107°7'58.65"E). On a dead leafhopferadellidag, 30 September 2023,
Wanhao Chen, GZAC SY0982 (holotype), SY0982¢type), SY0982 (living culture).

Figure 39 1 Samsoniella suiyangensis(SY09821 extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéwRBhihlides and conidia.
Scalebars:lc =10mm,di = 10 & m.

Habitati On the underside of leaves of bredadved plant species.

Notesi Molecular characterization through NCBI BETn comparisons and multicus
phylogenetic analysis (dataset 2, Fig. 2) revealed Slaamsoniella suiyangens{§Y09821 and
SY09822) was grouped witBamsoniellaspecies, forming a maximally supported clade (100%
ML/1 PP) with its closest relatives. kaiyangensiandS. tongrenensjswvhich was also supported
by the phylogenetic analyses am@emsoniellaspecies (Suppl. Fig. 3). Compared with the typical
characteristicsS. suiyangensiwas distinguished frors. kaiyangensiby its shorter phialides (@.

I 1.8 em vs lamsosielld suu&ngénsmsrd)stlngwshed fror®. tongrenensiby
its shorter phialides (8. I 1.8 em vs 9.2 1
phylogenetic evidence substantiates the recognitiéh stliyagensisas a novel species.

Samsoniella tongrenensié/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 40
Index Fungorummumber 90339; Facesoffungi numbeFoF 1502
Etymologyi referring tothe location, Tongren City, where the fungus was first discovered.
Descriptioni Colonies on PDA reaching P45 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyalinel.5 2.1 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilliike with phialides in whorls of two to three.
Phialides 8.011.0 x 1.71.9em (0= 9.2 x 1.8&m, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyalinegelled, ellipsoidal to globose, 2.3.2 x 1.92.5
em (0= 2.9 x 2.1em, n=30).
Material examined® China, Guizhou Province, Tongren City, Jiangkou County, Fanjing
Mountain 7°50'56.98"N, 108°46'52.28"E). On a pupegidoptera, 1 May 2023, Wanhao Chen,
GZAC TR0513 (holotype), TR0O513&x-type), TR0O512 (living culture).
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Figure 40 1 Samsoniella tongrenensis(TR05131 extype) a Infected pupa.
bi c Colonies on PDA cultummedia with upper (b) and reverse (c) viewd. Rhialides and conidia.
Scale bars:tc =10 mm,dl = 10 & m.

Habitati Near the road, buried in soil.

Notes i Molecular analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th&amsoniella tongreneng($R05131 and TR05132) was grouped within
the genusSamsoniellaforming a maximally supported clade (100% ML/1 PP) with its closest
relatives S. kaiyangensi@nd S. suiyangensiswhich was also supported by the phylogenetic
analyses amon§amsoniellsspecies (Suppl. Fig. 3). Compared with the typical characteristics,

tongrenensisvas distinguished fror. kaiyangensiby it s shorter phialide
I 2. 3Sarasomjella tongrenensigs distinguished fror8. suiyangensisy its longer phialides
(9.2 1 1.8 em vs 8.0 | 1.8 &em). The distinct

data collectively validat&. tongrenensias a novel species.

.

Figure 41 1 Samsoniella wudangensis(WD04121 extype) a Infected pupa.
bi ¢ Colonies on PDA culture media with upper (b) and reverse (c) viéWBhiblides and conidia
were stained with cotton blue. Scale baix b 10 mm,df = 10 & m.
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Samsoniella wudangensi/.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 41

Index Fungorummumber 903400, Facesoffungi numbeFoF 1503

Etymology i referring to the location, Wudang District, where the fungus was first
discovered.

Descriptioni Colonies on PDA reaching 156 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 113.6 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticilluike with phialides in whorls of two to three.
Phialides 10.615.0 x 1.52.2em (o= 12.5 x 1.6em, n=30), with a cylindrical basal portion,
tapering into a distinct neck. Conidia in chains, hyalireelled, ellipsoidal, 2i73.2 x 1.72.2em
(0=2.9 x 1.%m, n=30).

Material examined China Guizhou Province, Guiyang City, Wudang District, Bala Valley
(26°45'7.0344"N, 106°58'57.09"E). On a lartagidopterd, 5 April 2024, Wanhao Chen, GZAC
WDO0412 (holotype), WD0412(ex-type), WD04122 (living culture).

Habitati On the underside of leaves of brdadved plant species.

Notesi Molecular characterization through NCBI BLASTn comparisons and +haaitis
phylogenetic analysis (dataset 2, Fig. 2) revealed $Slaatsoniella wudangensfgVD04121 and
WDO04122) was grouped within the gen8smsoniella forming a maximally supported clade
(100% ML/1 PP) withs. anhuiensiswvhich was also supported by the phylogenetic analyses among
Samsoniellsspecies (Suppl. Fig. 3). Compared with the typical characteriStiegydangensizas
distinguished fromS. anhuiensidy its longer phialides [10i85.0 x 1.52 . 2 e mi)&0®B ( 7. |
11.5(13.0) x 1.32 . 2 & m] and | arva host (Wang et al
characteristics and robust phylogenetic support, we formally desSrilaeidangensias a novel
taxon.

Samsoniella zongqiW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 42

Index Fungorummumber 903401, Facesoffungi numbeFEoF 1504

Etymology i In honor of Prof. Zongqi Liang, for his support and guidance in arthropod
pathogenic fungi research

Descriptioni Colonies on PDA reaching BZ8 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i2.9 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or verticillilike with phialides in whorls of two to three.
Phialides 6.811.3 x 1.82.2em (0= 8.8 x 2.1em, n=30), with a cylindrical basal portion, tapering
into a distinct neck. Conidia in chains, hyaline;elled, fusiform, 2.62.8 x 1.6 1.9em (0= 2.6 x
1.8 &em, n=30) .

Material examinedi China Guizhou Province, Qiannan Buyei and Miao Autonomous
Prefecture, Duyun City, Mayao River Valley (26°22'8.3748"N, 107°23'16.96"E). On a larva
(Lepidoptera, 1 May 2024, Wanhao Chen, GZAC DY4525 (holotype), DY4528%type),
DY452% (living culture).

Habitati Near the road, living in soill.

Notes T Molecular analyses of concatenated dataset 2 (Fig. 2) and NCBI BLASTn
comparisons revealed th&8amsoniella zongq{DY45251 and DY45252) was grouped within the
genusSamsoniellaforming a strongly supported clade (99% ML/1 PP) v8thhouerensisand
S. hymenopterorunwhich was also supported by the phylogenetic analyses aBamgoniella
species (Suppl. Fig. 3). Compared with the typical characteri§€icgpnggiiwas distinguished

fromS. houerensiby i ts | arger conidia (2.6 I[Sarmbaoni8llagm v
zonggiiwas distinguished fror8. hymenopterorulmy it s | ar ger coniRdlx a (2
152. 1 & m) and | arva host (Chen et al . 2020d)

phylogenetic evidence conclusively establisBegongqgias a new species.
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Simplicillium W. Gams & Zare, Nova Hedwigia 73g): 38 (2001)

Type species Simplicillium lanosoniveur(d.F.H. Beyma) Zare & W. Gams 2001

Notesi The genusSimplicilliumwas circumscribed by Zare & Gams wih lanosoniveum
designated as the type species, along with other three sggclamellicola(F.E.V. Sm.) Zare &
W. Gams,S. obclavatum{W. Gams) Zare & W. Gams arfel wallaceiH.C. Evans. Chen et al.
(2024c) summarized thaimplicillim consists of 29 species and introduced 2 new species.
Custodio & Pereira (2024) introduced a new specssiplicillium pseudocercosporicolga.A.
Custddio & O.L. Pereirdn the present study, 6 new species were introduced.

Figure 421 Samsoniella zongqifDY45251 extype) a Infected larva.ile Colonies on PDA
culture media with upper (b) and reverse (c) views Rialides and conidia. Scale barscl= 10
mm, dj = 10 &m.

Simplicillium araneicolaW.H. Chen, Y.F. Han & J.D. Liang, sp. nov. Fig. 43
Index Fungorummumber 903402 Facesoffungi numbeFEoF 1505
Etymologyi referring toits spider host
Descriptioni Colonies on PDA reaching 120 mm diam. in 14 d at 25°C, white, consisting
of a basal felt and cottony, floccose overgrowth, reverse yellowish. Prostrate hyphae smooth,
septate, hyaline, 1i.1.8 em diam. Conidial structures consisting of erect conidiophores usually
arising from the aerial hyphae, solitary or phialides in whorls of two. Phialides18046x 0.81.1
em (o= 12.3 x 0.9em, n=30), with a cylindrical basal portion, tapering into a distinct neck.
Conidia hyaline, 4celled, macroconidia nuciformis, 491 x 0.91.1em (0= 4.6 x 1.0em, n=30);
microconidia fusiform, 1.i72.5 x 0.91.1em (0= 2.2 x 1.0em, n=30).
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